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REPLY TO 0
ATTENTION OF: JUN 1 0 1981

NEDED

,0 .

Honorable William A. O'Neill
Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

Dear Governor 0Neill:

Inclosed Is a copy of the Norfolk Brook Dam (CT-00485) Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment Is
Included at the beginning of the report. I have approved the report
and support the findings and recommendations described in Section 7 and
ask that you keep me informed of the actions taken to implement them.
This follow-up action is a vitally important part of this program. P

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the owner and cooperating agency for the State of
Connecticut.

Copies of this report will be made available to the public, upon .3
request, by this office under the Freedom of Information Act. In the

case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Protection for your cooperation in carrying out this .
program.

Sincerely,

Incl C. R. EDGAR, III
As stated Colonel, Corps of Engineers

Commander and Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

IDENTIFICATION NO: CT 00485

NAME OF DAM: Norfolk Brook Dam

TOWN: Norfolk

COUNTY AND STATE: Litchfield County, Connecticut

STREAMs Norfolk Brook

DATE OF INSPECTION: November 17, 1980; February 11, 1981

BRIEF ASSESSMENT

The Norfolk Brook Dam and Dike form a single purpose flood

r control impoundment. The dam consists of a zoned earth embankment

with a maximum height of 43 feet, a top width of 14 feet, an up-

stream slope of 3 horizontal to 1 vertical and a downstream slope

of 2 horizontal to 1 vertical. The dam is 440 feet long and has a

grass-covered 80-foot emergency spillway excavated into natural

* ground between the dam and dike. The principal spillway is of the

drop inlet type and discharges through a 30-inch conduit through

L the center of the dam. The dam, constructed on a pervious founda-

* tion, has a central impervious core, and a drainage system under

the downstream portion of the embankment. The dike consists of a

zoned earth embankment of the same cross section as the dam. The

dike has a maximum height of 28 feet and a length of 270 feet.

As the impoundment is used for flood control, it remains empty

, except during periods of heavy runoff. The impoundment has a max-

imum storage capacity of 730 Acre-Feet.

Based on the visual inspection and a review of all available

pertinent data, the condition of the dam is judged to be fair.
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-The impoundment has never been filled so the behavior of the struc-

3ture under full hydrostatic loading conditions is unknown. The

future integrity of the dam could be affected by a lack of good

qrass cover on the spillway and embankment slopes and riprap slope

protection at the plunge pool for the outlet of the principal spill-

way.

Based on the Corps of Engineers' Recommended Guidelines for

Safety Inspection of Dams, the dam is classified as "Intermediate"

*- in size with a "High" hazard potential. A Test Flood equal to the

Probable Maximum Flood (PMF) was used to evaluate the spillway

r capacity. The Test Flood inflow of 3,100 cubic feet per second (cfs)

as contained in the Soil Conservation Service Design Report was

" routed through the impoundment and produced an outflow of about

1,400 cfs. The spillway capacity with the water level at the top

of the dam is about 1,870 cfs, 134 percent of the routed Test

Flood outflow. The Test Flood would leave a freeboard of 0.6 feet.

OL It is recommended that a qualified, registered engineer be

retained to design riprap protection for the plunge pool and to

inspect the dam during each period of significant flood impound-

ment. In addition, the grass cover should be restored and prop-

" erly maintained on the emergency spillway and embankment slopes.

The Soil Conservation Service's Operations and Maintenance Hand-

book should be provided to the dam's operator, records of water

levels should be kept, and a downstream warning system should be

developed and put into effect.

Iii
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" The owner should implement these recommendations as described

herein and in greater detail in Section 7 of the Report within

*2 one year after receipt of this Phase I Inspection Report, with

the exception of establishing a good grass cover on the emergency

spillway, which should be initiated immediately.

- Ronald G. Lie, P.E. Roald Haestad
Project Engineer President
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M. W . -

This Phase I Inspection Report on Norfolk Brook Dam
has been reviewed by the undersigned Review Board members. In ourPopinion, the reported findings, conclusions, and recomendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

Jos W. FIEA,-. E

K

I--

Wate ontrol Branc uJ
F Engineering Division S.

I ARAMAST MAHTESIAN, ME?4BER
Geotechmical Engineering Branch
Engineering Division

-. CARNEY M. TERZIAN, CHAIRMAN
. Design Branch

Engineering Division

tL

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the

3 nRecommended Guidelines for Safety Inspection of Dams, for Phase I

* Investigations. Copies of these guidelines may be obtained from

the Office of Chief of Engineers, Washington, D.C. 20314. The

-purpose of a Phase I Investigation is to identify expeditiously

those dams which may pose hazards to human life or property. The

assessment of the general condition of the dam is based upon

available data and visual inspections. Detailed investigation,

and analyses involving topographic mapping, subsurface investi-

gations, testing, and detailed computational evaluations are beyond

the scope of a Phase I Investigation; however, the investigation is

intended to identify any need for such studies.

In reviewing this report, it should be realized that the

U reported condition of the dam is based on observations of field

- conditions at the time of inspection along with data available to

the inspection team. In cases where the reservoir was lowered or

K drained prior to inspection, such action, while improving the

stability and safety of the dam, removes the normal load on the

structure and may obscure certain conditions which might otherwise

be detectable if inspected under the normal operating environment

of the structure.

It is important to note that the condition of a dam depends

on numerous and constantly changing internal and external conditions,

and is evolutionary in nature. It would be incorrect to assume that

the present condition of the dam will continue to represent the

vi



condition of the dam at some point in the future. Only through

I continued care and inspection can there be any chance that unsafe

conditions be detected.

Phase I Inspections are not intended to provide detailed

hydrologic and hydraulic analyses. In accordance with the estab-

lished Guidelines, the Spillway Test Flood is based on the estimated

"Probable Maximum Flood" for the region (greatest reasonably possible

storm runoff), or fractions thereof. Because of the magnitude and L

rarity of such a storm event, a finding that a spillway will not

pass the test flood should not be interpreted as necessarily

posing a highly inadequate condition. The test flood provides a L

measure of relative spillway capacity and serves as an aide in

determining the need for more detailed hydrologic and hydraulic

studies, considering the size of the dam, its general condition L

and the downstream damage potential.

The Phase I Investigation does not include an assessment of

the need for fences, gates, no-trespassing signs, repairs to

existing fences and railings and other items which may be needed

to minimize trespass and provide greater security for the facility

and safety of the public. An evaluation of the project for com- --

pliance with OSHA rules and regulations is also excluded.

.vii
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

NORFOLK BROOK DAMi1
PROJECT INFORMATION

SECTION 1

1.1 General

a. Authority

Public Law 92-367, August 8, 1972, authorized the Secretary

-- of the Army, through the Corps of Engineers, to initiate a National

Program of Dam Inspection throughout the United States. The New

England Division of the Corps of Engineers has been assigned the

r responsibility of supervising the inspection of dams within the

New England Region. Roald Haestad, Inc., has been retained by the

New England Division to inspect and report on selected dams in the

State of Connecticut. Authorization and notice to proceed were

issued to Roald Haestad, Inc. under a letter of October 28, 1980,

.- from William E. Hodgson, Jr., Colonel, Corps of Engineers. Contract

L No. DACW33-81-0005 has been assigned by the Corps of Engineers

for this work.

b. Purpose of Inspection

The purposes of the program are to:

1. Perform technical inspection and evaluation of non-

federal dams to identify conditions requiring correction

in a timely manner by non-federal interest.

2. Encourage and prepare the States to quickly initiate

effective dam inspection programs for non-federal dams.

3. To update, verify and complete the National Inventory

of DanR.

----

i./ .- .. . . . -.-
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1.2 Description of Project

a. Location

The Norfolk Brook Dam also known as Blackberry River Water-

shed Floodwater Retarding Dam No. 6, is located on the Norfolk Brook,

about 1.4 miles upstream of the confluence with the Blackberry River,

approximately 3,000 feet east of Connecticut Route 272 and 1,500

feet south of U.S. Route 44, in the Town of Norfolk, Connecticut.

-- The dam is shown on the Norfolk U.S.G.S. Quadrangle map having

coordinates of latitude N410 59.1', and longitude W73 ° 11.3'.

b. Description of Dam and Appurtenances

The Norfolk Brook Dam is a flood retarding structure which

remains empty except during periods of heavy runoff. The dam con-

sists of a 440 foot long compacted earth embankment with a principal

drop inlet type spillway located near the center of the dam. At

the left end of the dam an 80 foot wide emergency spillway has

*been excavated into the original ground. A 270 foot long earth

dike is located immediately to the left of the emergency spillway.L

The dam is constructed on a pervious foundation and has

* a maximum height of 43 feet, a top width of 14 feet, an upstream

slope of 3 horizontal to 1 vertical, and a downstream slope of 2

horizontal to 1 vertical for the upper portion, changing to 3-1/2

horizontal to I vertical 15 feet above the toe.

The embankment is comprised of two zones, a central im-

pervious zone composed of silty sands with silts, and upstream

and downstream pervious zones composed of sands and gravels. Plans

' indicate a filter drain was constructed under the downstream embank-

ment from the downstream edge of the impervious zone to the toe.

-2-



The drain extends as much as 10 feet below the foundation of the

*central impervious zone.

The dike has a maximum height of 28 feet and the same

*' cross section as the dam, except that the downstream slope remains

constant at 2 horizontal to 1 vertical.

The principal spillway consists of a reinforced concrete

drop inlet structure and a conduit through the center of the dam.

-- The drop inlet structure has 7.5 foot long overflow weirs on the

left and right sides and a 15-inch slide gate for discharging nor-

mal stream flow on the upstream side. The conduit through the dam

is a 30-inch prestressed concrete steel cylinder pipe supported

* by a concrete cradle reportedly constructed on 4 feet of fill.

The emergency spillway is 80 feet wide with side slopes

b of 3 horizontal to 1 vertical, a level control section with a pro-

file length of 85 feet and a discharge channel slope of 3 percent.

The crest of the dam is 33 feet above the drop inlet spillway crest

and 4 feet above the emergency spillway level.

c. Size Classification - "Intermediate"

According to the Corps of Engineers' Recommended Guidelines

for Safety Inspection of Dams, a dam is classified as "Intermediate"

in size if the height is between 40 feet and 100 feet or the dam

impounds between 1,000 Acre-Feet and 50,000 Acre-Feet. The Norfolk

Brook Dam has a maximum height of 43 feet and a maximum storage

capacity is 730 Acre-Feet. Therefore, the dam is classified as

"Intermediate" in size based on height.

d. Hazard Classification - "High"

Based on the Corps of Engineers' Recommended Guidelines

for Safety Inspection of Dams, the hazard classification for the

-3-
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dam is "High". A dam failure analysis indicates that a breach of

the Norfolk Brook Dam could result in the loss of more than a few

lives and economic loss due to downstream flooding of homes, high-

ways and commercial businesses.

The calculated dam breach would release about 40,000 cfs

into the Norfolk Brook. Approximately 3,000 feet downstream of

the dam an abandoned railroad embankment would obstruct the down-

stream discharge and cause the floodwaters to pond upstream, inun-

dating about 5 homes up to a depth of 5 feet. Downstream of the

railroad embankment the flood waters would overtop U.S. Route 272

by 17 feet. Further downstream several residential homes and a

few commercial structures would be flooded to a depth of 2 to 10

feet.

The maximum project discharge capacity, prior to dam breach,

would overtop Route 272 by about 2-1/2 feet but would not flood

any homes.

e. Ownership

The State of Connecticut
Department of Environmental Protection
Water and Related Resources
State Office Building
Hartford, Connecticut 06115

Benjamin Warner, Director of Water Resources
(203) 566-7220

f. Operator

Anthony Cantele -- -
P.O. Box 161
Pleasant Valley, Connecticut 06063
(203) 379-0771

g. Purpose of Dam

The dam is a single purpose structure designed to provide

flood protection to the Blackberry River flood plain.

-4-



h. Design and Construction History

The dam was designed in 1961 by the Soil Conservation

Service, U.S. Department of Agriculture, for the State of Connec-

* ticut. The dam was designed to contain a Hurricane "Diane" type

storm (1955) without emergency spillway flow. The dam was con--

structed in 1964 - 1966 by Arthur Hebert Construction Company under

the supervision of the Soil Conservation Service.

- i. Normal Operational Procedures b
The site is reportedly visited by employees of the State

Department of Environmental Protection during periods of heavy

r runoff. The DEP Office in Hartford would be contacted if any

problems were noted. No measurements have been taken or records

kept of past impoundment depths. The impoundment has never been

i substantially filleI.,

I5

L

f •~
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1.3 Pertinent Data

Ia. Drainage Area

The drainage area consists of 1.0 square mile of essentially undeveloped
- wooded and "mountainous" terrain.

b. Discharge at Damsite

Discharge at the damsite is through a principal spillway composed of a
single stage reinforced concrete riser with a 30-inch diameter conduit, and over
a grassed emergency spillway located between the main dam and the dike.

1. Outlet Works (conduits) Size: 30-inch

Invert Elevation: 1299.0

Discharge Capacity: 127 cfs @ El. 1337.0

j 2. Maximum Known Flood at Damsite: Unknown

3. Ungated Spillway Capacity *
at Top of Dam: 1865 cfs
Elevation: 1337.0

j * 4. Ungated Spillway Capacity *

- at Test Flood Elevation: 1400 cfs
Elevation: 1336.4

5. Gated Spillway Capacity
at Normal Pool Elevation: N/A

WI Elevation:

6. Gated Spillway Capacity
at Test Flood Elevation: N/A
Elevation:

7. Total Spillway Capacity *
at Test Flood Elevation: 1400 cfs
Elevation: 1336.4

8. Total Project Discharge*
at Top of Dam: 1865 cfs

3 Elevation: 1337.0

9. Total Project Discharge*
at Test Flood Elevation: 1400
Elevation: 1336.4

*Includes Emergency Spillway flow

-6-



c. Elevation - Feet Above Mean Sea Level (NGVD)

1. Streambed at Toe of Dam: 1294

I I 2. Bottom of Cutoff: 1288

3. Maximum Tailwater: N/A

4. Normal Pool: 1299.0

5. Full Flood Control Pool: 1333.0

6. Spillway Crest: 1304.0 Principal Spillway
1333.0 Emergency Spillway

7. Design Surcharge - Original Design: 1334.6

8. Top of Dam: 1337.0

9. Test Flood Surcharge: 1336.4

d. Reservoir - Length in Feet

1. Normal Pool: 0 feet

2. Flood Control Pool: 3,500 feet

3. Spillway Crest Pool: * 450 feet,i
4. Top of Dam: 3,700 feet

5. Test Flood Pool: 3,600 feet

e. Storage - Acre-feet

1. Normal Pool: 0 Acre-Feet

2. Flood Control Pool: 513 Acre-Feet

3. Spillway Crest Pool: * 3.5 Acre-Feet

4. Top of Dam: 730 Acre-Feet

5. Test Flood Pool: 690 Acre-Feet

f. Reservoir Surface - Acres

1. Normal Pool: 0 Acres

2. Flood-Control Pool: 49.4 Acres

3. Spillway Crest:* 1.6 Acres

4. Test Flood Pool: 58.5 Acres

5. Top of Dam: 59.6 Acres

*Principal Spillway level

-7-



g. Dam DAM DIKE

1. Type: Zoned Compacted Zoned Compacted
Earthfill Earthfill

2. Length: 440 feet 270 feet

3. Height: 43 feet 28 feet

4. Top Width: 14 feet 14 feet

5. Side Slopes: U.S.: 3 Hor. to 1 Ver. U.S.: 3 Hor. to 1 Ver.
D.S.: 2 Hor. to 1 Ver. D.S.: 2 Hor. to 1 Ver.

6. Zoning: Impervious core, Impervious core,
shells of sands shells of sands
and gravels and gravels

7. Impervious Core: Silty sands and silts Silty sands and silts
U.S.: 1.5 Hor. to 1 Ver. U.S.: 1.5 Hor. to 1 Ver.

i D.S.: 1 Mor. to 1 Ver. D.S.: 1 Hor. to 1 Ver.

8. Cutoff: N/A N/A

9. Grout Curtain: N/A N/A

10. Other: Filter drains under the Filter drains under the
downstream embankment downstream embankment

h. Diversion and Regulating Tunnel -N/A

-8-



• EMERGENCY PRINCIPAL

i. Spillway SPILLWAY SPILLWAY

1. Type: Grassed Concrete weir

2. Length of Weir: 80 feet 15 feet

3. Crest Elevation
with Flashboards: N/A N/A

without Flashboards: 1333.0 1304.0

4. Gates: N/A N/A

r 5. Upstream Channel: N/A N/A

6. Downstream Channel: Grassed 3% slope Natural stream

7. General: 85 foot level Discharges through
control section 30-inch pipe at

toe of dam

j. Regulating Outlets

-. Invert: 1299.0

2. Size: 15 -inch

3. Description: Orifice in concrete riser

4. Control Mechanism: 15-inch slide gate

5. Other: At time of inspection slide gate was fully
opened.

-9-
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ENGINEERING DATA

SECTION 2

* 2.1 Design Data

Available information which was reviewed included the design

report, As-Built Plans, specifications, and general correspondence.

The dam was designed and constructed under the supervision of the

Soil Conservation Service, U.S. Department of Agriculture. The de-

sign report was incomplete as it did not contain emergency spillway

design outflow hydrographs. The design report did contain a geologic

report, boring logs, a soil report and hydraulic/hydrologic compu-

tat ions.

2.2 Construction Data

* As-Built Plans with changes from the original design noted were

available and reviewed. Contract records including change orders,

photographs and soil test results are reported to be stored at the

Federal Archives and Record Center, but were not available for re-L
view.

2.3 Operational Data

The site is visited during periods of heavy runoff, but no depth

readings are made or records kept.

2.4 Evaluation of Data

a. Availability

Existing data are available at the Soil Conservation Ser-

vice, U.S. Department of Agriculture, Storrs, Connecticut, the Fed-

* eral Archives and Record Center, Waltham, Massachusetts, and at the

Department of Environmental Protection, Hartford, Connecticut.
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b. Adequacy

The information which was available, along with the visual

inspection and the hydraulic/hydrologic calculations made for this

report, were not adequate to assess the condition of the dam. As

the impoundment has never been filled and the dam has never been ob-

served under full hydrostatic load, no comments on the performance

of the dam under such loading can be made.

c. Validity

The field inspection indicated that the dam was constructed

substantially as shown on the As-Built Plans, except that the 8 inches

r of top soil to be placed on the emergency spillway was not observed.

.-

L
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VISUAL INSPECTION

SECTION 3

3.1 Findings

a. General

The visual inspections of the dam and dike were conducted

on November 17, 1980 and February 11, 1981. At the times of in-

spection the 15-inch sediment gate was open. On Novembpi 17 the

impoundment was completely drained. The February 11 inspection

*was made during a heavy rainstorm and the impoundment was 4.4 feet

above the invert of the principal spillway. The general condition

F of the dam and the dike at the times of inspection was fair.

Both the dam and the dike consist of compacted earth em-

bankments. The principal spillway is a drop inlet structure lo-

cated near the center of the dam and discharging through a 30-inch

pipe at the downstream toe. An emergency spillway is excavated

into natural ground between the dam and the dike.

L b. Dam

The slopes of the dam are covered with a mixture of weeds

and grass with briers at the downstream toe, Photos 1, 2 and 3.

The slopes appear even with no indication of movement or sloughing.

The downstream toe of the dam and the foundation drains are pro-

tected by a layer of riprap, Photos 1 and 4. The foundation drains

0 under the downstream embankment discharge through two 12-inch cor-

rugated metal pipes alongside the principal spillway outlet pipe,

Photo 5. The outlet ends of the pipes were under water. No flow

was observed coming from the drains, but rust-colored floccules

were present near the pipes.
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c. Dike

The dike is overgrown with weeds and briers with some

grass, Photos 6 and 7. No indications of movement or sloughing

*: were observed. There is riprap protection along the downstream

toe of the dike similar to the dam. The foundation drains under

the downstream portion of the dike discharge through a 12-inch

corrugated metal pipe below the toe, Photo 8. There was no flow

at the times of inspection.

d. Appurtenant Structures

The appurtenant structures consist of the principal spill-

& way and outlet works, and the emergency spillway. The inlet struc-

ture is a reinforced concrete drop inlet with a 15-inch slide gate

for draining the sediment pond, Photos 9 and 10. The gate appears

to be operational. The slide gate is protected by a painted steel

trash rack which is beqinning to rust. The drop inlet is protected

by a galvanized steel pipe trash rack. The concrete was in good

condition with no cracking or spalling noted.

The inlet structure discharges through a 30-inch prestressed

concrete steel cylinder pipe to a plunge pool at the downstream toe

of the dam, Photo 5. Only the downstream end of the outlet pipe

was observed. The plunge pool was not riprapped and erosion of

the sides was noted, Photo 5.

£ The 80 foot emergency spillway section is excavated into

natural ground between the dam and the dike, Photos 11 and 12.

The surface of the spillway is mostly loose sand with no noticable

topsoil. Moss is the predominant surface cover on both the spillway
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and the side slopes, Photos 12 and 13. Tire ruts were also noted

*in the spillway.
1 ~I

e. Reservoir Area

No indications of instability were observed along the

edges of the reservoir in the vicinity of the dam.

f. Downstream Channel

The channel downstream of the plunge pool enters a nat-

ural stream with overhanging trees, Photo 14. Approximately 400

feet downstream the stream crosses under the access road to the

dam and enters an open school yard, Photo 15. Vehicle access to

r the dam would be blocked during high flows. The access road is

not maintained in the winter.

3.2 Evaluation

On the basis of the visual inspections, the dam and dike are

judged to be in fair condition. The following conditions could

affect the future integrity of the structures:

K I. The present surface cover on the emergency spillway could

lead to erosion and a breach of the dam.

2. Lack of riprap protection at the plunge pool could cause

erosion of the toe of the embankment.

3. Failure to maintain the slopes of the dam and dike by

topsoiling, seeding and fertilizing to obtain a good

grass cover could lead to erosion of the embankment.

4. It should be emphasized that the impoundment has never

been substantially filled. Therefore, no observations

have been made as to seepage through the dam or its be-

havior under full hydrostatic loading conditions.
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OPERATIONAL AND MAINTENANCE PROCEDURES 0

SECTION 4

4.1 Operational Procedures

a. General

The Norfolk Brook Dam and Dike form a single purpose flood

control impoundment which remains empty except for periods of heavy

runoff. Except for a 15-inch slide gate to discharge normal stream

flows, the dam has no operating facilities. Both the drop inlet .

on the principal spillway and the emergency spillway operate with-

out human assistance. The dam is inspected annually by represen-

tatives of the Connecticut Department of Environmental Protection
' - . ,

and engineers from the Soil Conservation Service. (See Inspection

Report, Appendix B, page B-56.)

b. Description of Any Warning System in Effect

There is no formal warning system in effect. The dam is

reportedly monitored by DEP personnel during periods of heavy runoff.

Any problems noted would be reported to the Department of Environ-

mental Protection.

4.2 Maintenance Procedures

An Operations and Maintenance Agreement was made between the

State of Connecticut and the Soil Conservation Service at the time

of construction. An Operations and Maintenance Handbook prepared

by the Soil Conservation Service and the Connecticut Department

of Environmental Protection for Connecticut watersheds is avail-

able from the Soil Conservation Service. The Handbook lists oper-

ating procedures and maintenance items to be performed.

DEP personnel report that the embankments are not mowed be-

cause of the steep slopes.
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* 4.3 Evaluation

Present operations and maintenance procedures are inadequate,

as is evident by the poor surface cover of the embankments and

the emergency spillway. The slopes of the embankments and the

emergency spillway should be properly topsoiled, seeded and main-

tained. Copies of the Operations and Maintenance Handbook should

be provided to the operators for their implementation.

The annual inspections by representatives of the Soil Conser-

vation Service and the Department of Environmental Protection

should continue and their recommendations should be carried out.

r. A formal warning system should be prepared for the dam and

put into effect.

-16
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EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

SECTION 5

5.1 General

The outlet works at the Norfolk Brook Dam consist of a prin-

cipal spillway of the drop inlet type located near the center of

the main dam and an emergency spillway excavated in natural ground

between the main dam and the dike. The principal spillway consists

of a single stage reinforced concrete riser and a 30-inch diameter

conduit of prestressed concrete steel cylinder pipe. The inlet

riser consists of a 2.5 foot by 7.5 foot box with a 15-inch dia-

meter slide gate on the upstream side for draining the sediment

pool. At the times of inspection the slide gate was completely

opened. The weir and slide gate are both protected with trash

racks. The drop inlet connects to a 30-inch outlet conduit which

passes through the dam and discharges at the downstream toe.

The emergency spillway is a broad crested earth channel with

grassed surface excavated in natural ground between the main dam

and dike. The channel is 80 feet wide on the bottom with side

slopes of 3 horizontal to 1 vertical. The emergency spillway dis-

charges to the same stream as the principal spillway about 500

feet below the toe of the dike. The capacity of the principal

spillway is about 125 cfs at design high water Elev. 1334.6. The

emergency spillway has a capacity of about 330 cfs at design high

water and 1,740 cfs at the top of the dam Elev. 1337.0. Total

project discharge capacity at the top of the dam is 1,865 cfs.

The dam has a watershed of 1.0 square mile of essentially

undeveloped wooded terrain. The watershed slopes range from very
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steep to moderately steep. There is one small pond in the north-

i * ern portion of the watershed. Elevations range from 1600 feet

at the northeastern corner to 1300 at the dam.

*5.2 Design Data

The dam was designed by the Soil Conservation Service for the

State of Connecticut. The design report, specifications, and cor-

respondance were available and reviewed.

i An emergency spillway flood routing was done using a six-hour

K storm producing 6.71 inches of runoff (Hurricane Diane, 1955).

The storm was routed through the principal spillway to determine

F the lowest possible elevation of the emergency spillway crest.

(No emergency flow for the Hurricane Diane storm.) This was deter-

*mined to be Elev. 1326.6. The emergency spillway was raised to

- Elev. 1333.0 to avoid excessive excavation of unusable material.

The design high water elevation was set using the State of

Connecticut criteria of a minimum of 15 inches of rainfall for a

6-hour period with a maximum infiltration of 1/4-inch per hour.
L

The storm was routed through the impoundment with the water level

initially at the crest of the riser. The design high water ele-

vation was calculated to be 1334.6. A Soil Conservation Service

routing was also made to check the top of dam elevation. The

routing used 18.8 inches of runoff from a 6 hour storm and reached

£ a maximum elevation of 1336.4. The top of the dam was to be set

2 feet above the design high water elevation or at the SCS flood

elevation, whichever was higher. The top of the dam was set at

1337.0.
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Inspection of the site showed the emergency spillway channel

to have a poor grass cover with moss growing and many bare spots.

The emergency spillway discharge capacity calculations were

based on a Manning coefficient of 0.04. The spillway was designed

for a velocity of 5.4 feet per second (fps), well below the State

of Connecticut's allowable design velocity of 9.0 fps. The exist-

ing conditions would produce a lower coefficient and greater vel-

ocities. The lack of vegetative cover may lead to erosion.,'"

5.3 Experience Data

The dam is reportedly visited by DEP personnel during periods

of heavy runoff but no depth measurements are taken or records kept.

The maximum impoundment depth to date is unknown.

5.4 Test Flood Analysis

Based on the dam failure analysis, the dam is classified as

"High" hazard potential. The size of the dam is classified as

"Intermediate" based on a dam height of 43 feet. According to

the Recommended Guidelines for Safety Inspection of Dams, by the

Corps of Engineers, the Test Flood should be the Probable Maximum

Flood (PMF). A Test Flood analysis was made using the Corps of

Engineers' "Estimating Effect of Surcharge Storage on Maximum Prob-

able Discharges" as a comparison to the design report SCS flood

routing which is essentially the same as the PMF.

Using the Corps of Engineers' Guide Curve for "mountainous"

terrain, and assuming the initial water level to be at the princi-

pal spillway level, the Test Flood inflow was calculated to be

2,600 cfs and the routed outflow 850 cfs. The project discharge

capacity at the top of the dam was calculated to be 1,865 cfs or

-19-



0

219 percent of the Test Flood routed outflow. As the design re-

port figures are more precise they are used as the Test Flood

throughout this Report.

The design report SCS flood routing uses a storm with a 6

hour rainfall of 23.87 inches and 18.8 inches of runoff. The storm

produces a peak inflow of 3112 cfs and a routed outflow of 1390 cfs

at Elev. 1336.4, leaving a freeboard of 0.6 feet The spillway

capacity is equal to 134 percent of the routed outflow.

5.5 Dam Failure Analysis

A dam failure analysis was made using the Corps of Engineers'

"Rule of Thumb" guidance. Failure was assumed when the water level

reached the Probable Maximum Flood Elevation.

The spillway discharge prior to dam breach was not significant

when compared to the dam breach flows, and was not taken into con-

sideration in the flood routings.

The dam breach would release up to 40,300 cfs into the Norfolk

Brook below the dam. The flood waters would proceed downstream

overtopping an abandoned railroad embankment by 5 feet and Route

272 by 17 feet. See Figure 4, page D-26. The backwater from the

railroad embankment would flood about 5 homes up to 5 feet deep.

The flood waters would then continue downstream overtopping a small

dam on Spaulding Brook by 7 feet. Two hundred feet downstream of

the small dam several residential homes and commercial establishments

would be flooded from 2 feet to 10 feet deep. The flood waters

would join'the Blackberry River and flow with an average depth of

8.0 feet. Low lying homes along the river banks would be flooded

up to a depth of 2 feet. Prior to dam breach the maximum project
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discharge of 1,390 cfs at the Test Flood elevation would overtop

Route 272 by 2-1/2 feet and would overtop the small dam on the

Spaulding Brook by 1-1/2 feet. The Blackberry River would be able

to contain the spillway flow with minor overtopping of the river

banks.

The dam is classified as "High" hazard potential. A dam fail-

ure could result in the loss of more than a few lives and extensive

- property damage should the dam fail.

Failure of the dike would affect the same watercourse and, as

it is smaller than the dam, separate flood routing was not per-

formed.

IL
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ii. EVALUATION OF STRUCTURAL STABILITY

SECTION 6

6.1 Visual Observations

The visual inspection did not disclose any indications of

structural instability.

6.2 Design and Construction Data

A design report, As-Built Plans and Specifications were avail-

able from the Soil Conservation Service, U.S. Department of Agri-

culture, Storrs, Connecticut.

The design report includes a discussion of the slope stability

computation results but does not provide the actual computations.

The design report states the Modified Swedish Circle Method of anal-

ysis indicated the need for upstream slopes of 3 horizontal to 1

vertical and downstream slopes of 2-1/2 horizontal to 1 vertical.

The Sliding Wedge Analysis for 3:1 upstream slopes and 2:1 downstream

slopes gave factors of safety of 2.18 for the upstream section and

2.48 for the downstream section. Another stability analysis known

as the Glover - Cornwell Method determined the stable slopes to be

3:1 upstream and 2.5:1 downstream.

The design selected was 3:1 upstream slope with a 10 foot

wide berm at Elev. 1304.0, and a downstream slope of 2:1 from the

crest to Elev. 1310.0, where the slope flattens to 3-1/2:1. See

Appendix B, pages B-46 through B-48.

The dike was designed and constructed without a berm or break

in the slope. The analysis appears thorough although the compu-

tations were not available.
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6,3 Post-Construction Changes

No known post-construction changes have been made.

6.4 Seismic Stability

The dam is located in Seismic Zone 1 and in accordance with

the recommended Phase I inspection guidelines does not warrant

seismic stability analysis.

r

I

K
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ASSESSMENT, RECOMMENDATIONS, & REMEDIAL MEASURES

SECTION 7
U1

7.1 Dam Assessment

a. Condition

On the basis of the visual inspection and a review of the

available data, the dam is judged to be in fair condition. The

future integrity of the dam could be affected by the poor grass

-_ cover on the emergency spillway and embankment slopes, and the

lack of riprap protection at the plunge pool.

An evaluation of the hydraulic and hydrologic features

of the dam determined that the spillways are capable of passing

132 percent of the routed Test Flood (PMF) outflow. The dam would

have a freeboard of about 0.6 feet with the water level at the

Test Flood elevation.

b. Adequacy of Information

The information available was not adequate to assess the

condition of the dam. As the impoundment has never been substan-
L

tially filled, the behavior of the structure under full hydrostatic

loading conditions is unknown.

c. Urgency

The recommendations presented in Section 7.2 and 7.3

should be carried out within one year after receipt of this Report

by the owner. However, the establishment of a good grass cover

on the emergency spillway should be initiated immediately upon

receipt of this Report.

, 7.2 Recommendations

The following recommendations should be carried out under

the direction of a qualified, registered engineer:
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S"1. Riprap protection for the plunge pool should be designed

and constructed.

2. As the behavior of the dam under full hydrostatic loading

conditions is unknown, the dam should be inspected by a

qualified, registered engineer during each period of sig-

nificant flood impoundment. Especial care should be taken

in inspecting the dam when the previous maximum impoundment

depth is exceeded.

7.3 Remedial Measures

1. A good stand of grass should be grown on the emergency

spillway channel and its side slopes. The area should

be topsoiled as required.

2. Brush should be cleared from the dam and dike crest and

slopes and from the area within 20 feet of the toes of

the dam and dike.

3. A good growth of grass should be restored and maintained

on the embankment slopes by topsoiling, fertilizing andL
reseeding as required.

4. Flood impoundment depth readings should be taken and records

kept.

5. The program of annual technical inspections by qualified,

registered engineers should be continued.

* 6. The Soil Conservation Service Operations and Maintenance

Handbook should be provided to the operators of the dam.

7. A downstream warning system should be developed and put

. ,into effect in case of an emergency at the dam.

--
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7.4 Alternatives

There are no practical alternatives to the above recommendations.

-26-
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VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT: Norfolk Brook Dam"
11/17/80 1:30 pm Cloudy 350

DATE: 2/11/81* TIME: 2:00 pm WEATHER: Rain 600
1299.1 1295.3

W.S. ELEVATION, 1304.4 U.S. 1296.5 DN.S

~*by DLS

PARTY DISCIPLINE

I l. Roald Haestad, P.E. - Roald Haestad, Inc. Civil/Geotechnical

2 Donald L. Smith, P.E. - Roald Haestad, Inc. Civil/Hydrologic

3 Ronald G. Litke, P.E. - Roald Haestad, Inc. Civil/Structural

6. __
5."

r INSPECTED
PROJECT FEATURE BY REMARKS L

1 !. Dam Embankment RH,DLS,RGL Good; vegetation fair

2. Dike Embankment RH,DLSRGL Good; vegetation fair
Intake Channel

3 Outlet Works - & Structure RH,DLS,RGL Good

4. Outlet Works - Control Tower RH,DLS,RGL Good
Transition

5. Outlet Works - & Conduit RH,DLS,RGL Good
Outlet Structure Some erosion at plunge

6. Outlet Works - & Channel RH,DLS,RGL pool; no riprap
Emer. Spillway, Very poor

7. Outlet Works - Appr. & Dis.Chan. RHDLSRGL vegetative cover

- 9.

10.

* 11.

12.
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PERIODIC INSPECTION CHECK LIST
2/11/81*

r- PROJECT: Norfolk Brook Dam DATE_: 11/17/80

PROJECT FEATURE: Dam Embankment NAME: RH

DISCIPLINE: Civil Engineers NAME, DLS,RGL

*by DLS

I AREA ELEVATION CONDITIONS
DAM EMBANKMENT

CREST ELEVATION 1337.0

CURRENT POOL ELEVATION 1299.1 (11/17/80); 1304.4 (2/11/81)

ml

, MAXIMUM IMPOUNDMENT TO DATE Unknown

SURFACE CRACKS None observed

PAVEMENT CONDITION No pavement

MOVEMENT OR SETTLEMENT OF CREST None observed

LATERAL MOVEMENT None observed

VERTICAL .ALIGNMENT Good

* HORIZONTAL ALIGNMENT Good

CONDITION AT ABUTMENT
AND AT CONCRETE STRUCTURES Good

I INDICATIONS OF MOVEMENT OF
* STRUCTURAL ITEMS ON SLOPES None observed

* TRESPASSING ON SLOPES None observed
Fair; grass and weeds; briers at down-

VEGETATION ON SLOPES stream toe

SLOUGHING OR EROSION OF
SLOPES OR ABUTMENTS None observed

ROCK SLOPE PROTECTION -

RIPRAP FAILURES Riprap at downstream toe

UNUSUAL MOVEMENT OR

CRACKING AT OR NEAR TOES None observed

UNUSUAL EMBANKMENT OR
a" DOWNSTREAM SEEPAGE None observed

PIPING OR BOILS None observed

Foundation drain discharges through two
FOUNDATION DRAINAGE FEATURES 12-inch cmp along side outlet conduit.

TOE DRAINS Filter drain behind riprap

INSTRUMENTATION SYSTEM None
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PERIODIC INSPECTION CHECK LIST

PROJECT: Norfolk Brook Dam DATE: 11/17/80

PROJECT FEATURE: Dike Embankment NAME: RH

DISCIPLINE: Civil Engineer NAME: DLS,RGL

AREA EVALUATED CONDITIONS

DIKE EMBANKMENT

CREST ELEVATION 1337.0

CURRENT POOL ELEVATION Dry

MAXIMUM IMPOUNDMENT TO DATE Unknown

SURFACE CRACKS None observed

PAVEMENT CONDITION None

MOVEMENT OR SETTLEMENT OF CREST None observed

LATERAL MOVEMENT None observed

VERTICAL ALIGNMENT Good

HORIZONTAL ALIGNMENT Good

I CONDITIONS AT ABUTMENT AND
AT CONCRETE STRUCTURES Good

INDICATIONS OF MOVEMENT OF
STRUCTURAL ITEMS ON SLOPES None observed

- TRESPASSING ON SLOPES None observed

VEGETATION ON SLOPES Fair; grass, weeds and briers

SLOUGHING OR EROSION OF
SLOPES OR ABUTMENTS None observed

ROCK SLOPE PROTECTION -

RIPRAP FAILURE Riprap on downstream toe

UNUSUAL MOVEMENT OR
* a CRACKING AT OR NEAR TOES None observed

UNUSUAL EMBANKMENT OR
DOWNSTREAM SEEPAGE None observed

PIPING OR BOILS None observed

FOUNDATION DRAINAGE FEATURES Filter drain behind ripray

TOE DRAINS 12-inch cmp at downstream toe

INSTRUMENTATION SYSTEM None
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PERIODIC INSPECTION CHECK LIST

PROJECT: NrokBokDmDATE: 11/17/80
Intake Channel

PROJECT FEATURE: Outlet Works & Intake Structure NAME: __________

DISCIPLINEs Civil Engineers _______________

AREA EVALUATED C ON DITIONS

* OUTLET WORKS - INTAKE
CHANNEL AND INTAKE STRUCTURE

A. APPROACH CHANNEL: Natural stream

SLOPE CONDITIONS__________ _______

BOTTOM CONDITIONS _________________

ROCK SLIDES OR FALLS__________________

LOG BOOM N/A

r DEBRIS None observed

CONDITION OF CONCRETE
*LINING N/A

DRAINS OR WEEP HOLES N/A

B. INTAKE STRUCTURE: _________________

CONDITION OF CONCRETE Good

STOP LOGS AND SLOTS N/A

L
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PERIODIC INSPECTION CHECK LIST

PROJECT Norfolk Brook Dam DATE: 11/17/80

PROJECT FEATURE: Outlet Works - Control Tower NAME: RH

DISCIPLINE: Civil Engineers NAME: DLS,RGL

AREA EVALUATED CONDITIONS

OUTLET WORKS - CONTROL TOWER

A. CONCRETE AND STRUCTURAL:

GENERAL CONDITION Good

CONDITION OF JOINTS Good

SPALLING None observed

- VISIBLE REINFORCING None observed

RUSTING OR STAINING OF CONCRETE None observed

ANY SEEPAGE OR EFFLORESCENCE None observed

JOINT ALIGNMENT Good

UNUSUAL SEEPAGE OR LEAKS
IN GATE CHAMBER None observed

CRACKS None observed

RUSTING OR CORROSION OF STEEL Trash rack rusted

B. MECHANICAL AND ELECTRICAL:

AIR VENTS N/A

FLOAT WELLS N/A

CRANE HOIST N/A

ELEVATOR N/A

HYDRAULIC SYSTEM N/A__

SERVICE GATES 15-inch slide gate; good condition

EMERGENCY GATES N/A

LIGHTNING PROTECTION SYSTEM N/A

EMERGENCY POWER SYSTEM N/A

WIRING AND LIGHTING SYSTEM

IN GATE CHAMBER N/A
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PERIODIC INSPECTION CHECK LIST
SPROJECT Norfolk Brook Dam DATEt 11/17/80

Transition
PROJECT FEATURE: Outlet Works - & Conduit NAME: RH

DISCIPLINEt Civil Engineers NAME: DLS,RGL

AREA EVALUATED CONDITIONS
OUTLET WORKS - TRANSITION AND CONDUIT

30-inch prestressed concrete steel
GENERAL CONDITION OF CONCRETE cylinder pipe; good condition

RUST OR STAINING ON CONCRETE None observed

SPALL ING None observed

EROSION OR CAVITATION None observed

None observed
* CRACKING _________________

ALIGNMENT OF MONOLITHS N/A

ALIGNMENT OF JOINTS None observed

NUMBERING OF MONOLITHS N/A

IL

IA
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PERIODIC INSPECTION CHECK LIST 2/11/81*

PROJECT, Norfolk Brook Dam DATE: 11/17/80 -
Outlet Structure

PROJECT FEATURE: Outlet Works - & Outlet Channel NAME: RH

DISCIPLINE: Civil Engineers NAME: DLSRGL
*by DLS

AREA EVALUATED CONDITIONS

OUTLET WORKS - OUTLET STRUCTURE

AND OUTLET CHANNEL

GENERAL CONDITION OF CONCRETE Concrete pipe; good condition

RUST OR STAINING None observed 0

SPALLING None observed

EROSION OR CAVITATION None observed

VISIBLE REINFORCING None observed

ANY SEEPAGE OR EFFLORESCENCE None observed

CONDITION AT JOINTS None observed

DRAIN HOLES None observed

CHANNEL Plunge pool to natural stream

LOOSE ROCK OR TREES

OVERHANGING CHANNEL Some overhanging trees -

CONDITION OF DISCHARGE CHANNEL Sides of plunge pool eroding
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PERIODIC INSPECTION CHECK LIST

PROJECT, Norfolk Brook Dam DATE: 11/17/80

Emer. Spillway, Appr.
. PROJECT FEATUREsOutlet Works - & Discharge Channel NAME: RH

DISCIPLINE: Civil Engineers NAME: DLS, RGL

AREA EVALUATED CONDITIONS

OUTLET WORKS- SPILLWAY WEIR,

APPROACH AND DISCHARGE CHANNELS

Sr A. APPROACH CHANNEL:

GENERAL CONDITION Good

LOOSE ROCK OVERHANGING CHANNEL None observed

TREES OVERHANGING CHANNEL None observed

FLOOR OF APPROACH CHANNEL Grassed

B. EMERGENCY SPILLWAY:

r GENERAL CONDITION Poor

Surface mostly bare, loose sand or moss;
SURFACE little grass

SIDE SLOPES Poor grass cover; many bare spots

j= ( OTHER

S= L C. DISCHARGE CHANNEL:
Fair; discharges to stream downstream

GENERAL CONDITION of toe

LOOSE ROCK OVERHANGING CHANNEL None observed

TREES OVERHANGING CHANNEL None observed

Grassed;
FLOOR OF CHANNEL poor grass cover; many bare spots

OTHER OBSTRUCTIONS None observed
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APPENDIX B

ENGINEERING DATA



LIST OF REFERENCES

U Reference Nos. 1 through 4 are available at the State of Con-

necticut Department of Environmental Protection, Water and Related

Resources Section, State Office Building, Hartford, Connecticut.

Reference Nos. 5 through 9 are available from the Soil Conservation

Service of the U.S. Department of Agriculture, Mansfield Professional

Park, Route 44-A, Storrs, Connecticut. Reference No. 10 is located

at the Federal Archives and Record Storage Center, Waltham, Massa-

chusetts.

1. Correspondence file on the Blackberry River Watershed
Project, Floodwater Retarding Dam No. 6, Norfolk, Con-

rnecticut.

2. Letter to William S. Wise, Director of State Water Re-
sources Commission, from John Mozzochi, reviewing design
criteria for Norfolk Brook Site No. 6, July 18, 1961.

3. Construction Specifications, Blackberry River Watershed
Protection Project, Detention Reservoir - Site No. 6,

*Approved October 2, 1961.

4. Operations and Maintenance Inspection Report, State of
Connecticut Department of Environmental Protection,

B August 13, 1979.

5. Design Report, Blackberry River Watershed Site No. 6,
Norfolk, Connecticut.

6. Plans for Blackberry River Watershed Project, Floodwater
Retarding Site No. 6, Norfolk, Connecticut, October 1962
(Full Size).

7. "As-Built" Plans for Blackberry River Watershed Project,
Floodwater Retarding Site No. 6, Norfolk, Connecticut,
1968 (Half Size).

8. Construction progress photographs.

9. Connecticut Watershed Operations and Maintenance Hand-
book, Soil Conservation Service, September 1971.

10. Soil Test Results, Change Orders and miscellaneous con-
struction records.
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JOHN J. MOZZOCHI AND ASSOCIATES GLANTONURY. CONN.
17 NEURiON AVENUE

CIVIL ENGINEERS PHONE MEDFONO S-940S

JOHN J.OoHN OCI July 18, 1961 PROVIDENCE a. i. 1.

J00 OYE[ OTRrW

I 30ASSOC"AT U PHONE GA9PEE 1-O4ZO

OWEN J. WHITE
JOHN LUCHU. Jm.

rCTOR L. GIOVANNINI REPLY To: Glastonbury

William S. Wise-Director
I. State Water Resources Commission

State Office Building
Hartford 15, Connecticut

Re: Our File 57-73-25-6
Blackberry Watershed
Detention Reservoirs
Site No. 6 - Norfolk Brook

r Dear Mr. Wise:

-In accordance with your authorization dated August 28, 1958 and as requested
in your letter of July 13, 1961, we have reviewed the design of the referenced project
submitted for approval by the State Department of Agriculture.

i Design criteria established in letter dated April 30, 1959 from Mr. Charles
J. Pelletier, Hydraulic Engineer, are tabulated herewith for comparison with actual

* design data.

Design Data Criteria
IL Drainage Area 1.0 sq. mi.
. Design Storm 15" in 6 hrs. 15" in 6 hrs.

Total Precipitation Loss 1.5" 1.5"

Net Run-off 13.5" 13.5"
- Design Peak 2250 cfs

Per Sq. Mile 2250 cfs
Drawdown Time from Principal Spillway
Design Storm Highwater 1.4 days 0-5 days
Drawdown Time from Crest of
Emergency Spillway 2.5 days 0-5 days

j Total Discharge 425 cfs

* Earth Spillway Discharge 305 cfs
Earth Spillway Width 80' (bottom)
Dc at Control Section .84
Vc at Control Section 4.4 fps 9 fpx
Maximum Velocity in Exit Channel 5.1 fps 9 fps
Freeboard 2.4' 2.0' min.

B-7



All of the design data computations have been checked and we find them
*: to be substantially correct. As shown in the above listing the design meets the

criteria established in all instances.

It is recommended that a Construction Permit for the construction of this
dam be issued.

Very truly yours,

ohn J. M ochi lan sociates
WWF :hk Civil Engi eers

L

B-8



DESIGN REPORT •

BLACKBERRY RIVER WATERSHED PROJECT 0
FLOODWATER RETARDING DAM NO. 6
LITCHFIELD COUNTY0 CONNECTICUT

The site of this proposed floodwater retarding dam is located
approximately 0.9 miles southeast of Norfolk, Connecticut. This dam is
located on Norfolk Brook which is a tributary of Wood Creek. The geographic
location may be found on the Norfolk quadrangle published by the U. S.
Geological Survey. Sheet 4 is a transparent overlay which will assist
in locating the site.

This dam will provide temporary floodwater storage which will be
released through controlled outlets. It will be constructed of compacted
earth fill with a drainage system in the downstream toe.

The principal spillway consists of a 30-inch reinforced concrete
water pipe and a 2.5' x 7.5' reinforced concrete riser.

The emergency spillway will be earth with a vegetative cover. It is 0
set 6.4 feet above the elevation obtained by routing the equivalent of
6.71 inches of runoff from a six hour storm. (Hurricane Diane 1955).

This storm was routed through the principal spillway to determine
the lowest possible elevation of crest of the emergency spillway. This was
determined to be elevation 1326.6, the crest was raised to elevation 1333.0 -
in order to avoid excessive excavation of unusable material. The emptying
time from elevation 1326.6 to the crest of the riser is I.38 days.

The dam was classified as a class (c) structure in accordance with
the criteria as established in Washington Engineering ,--morandum SCS-27.

There is no permanent water storage. A minimum height riser was used
with a 12-inch diameter orifice at the base to discharge normal flows.
Trash racks and an anti-vortex device have been provided.

The design high water elevation was set at 1334.6 by using the State
of Connecticut criteria of a minimum of 15 inches of rainfall for a 6-hour
period, with a maximum of 1/4" per hour infiltration routed from the crest
of the riser. The duration of flow and maximum velocity through the
emergency spillway is 23.7 hours and 5.4 feet per second, respectively,
for this storm.

The flood routing procedure used determined the maximum stages shown
in the following table:

REFERENCE U.S DEPARTMENT OF AGRICULTURE DRAWING NO

SOIL CONSERVATION SERVICE CN-4O8-RENGINEERING & WATERSHED PLANNING UNIT SHEET 1 OF
UPPER DARSY, PENNSYLVANIA N zNI

DATE 3/15/61
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DESIGN REPORT

Factors Surface Runoff Peak Peak Elev. of Storage Element of
Which Area in Outflow Inflow Maximum Ac.-Ft. Structure
Determine Acres Inches CFS CFS Stage Determined

Stage Feet by MaximumStage

50 year ... . 1299.0 Negligible Orifice
sediment

* Hurricane - 8.51 120 760 1326.61 257 Check crest
Diane of emergency

spillway

State of - 13.5 425 2250 1334.6 595 Design high
Connecticut water
criteria
15" for
6 hours

2-1/2x6  18.8 1390 3120 1336.4 2 700 Check top
hour point of dam

* rainfall
moisture
condition II

'Crest of emergency spillway was set at elevation 15_53.0.
2Top of dam was set at elevation 1357.0.

The information from the Soil Mechanics Laboratory report and the
geology report was used in the design. Copies of both are attached.

IL The references used in designing 
were:

1. Hydrology, Section 4-A

2. Hydraulics, Section 5
3. Structural Design, Section 6

The listed publications can be obtained from Mr. N. Paul Tedrow, State
Conservationist, U. S. Department of Agriculture, Soil Conservation Service,
Storrs, Connecticut.

L

REFEK N,,F U. S DEPARTMENT Or AGRIC|LTURE DRAWING NO

SUIL CONSERVAT;V4 SERVICE CN-408-R
ENGINEERING & WATERNFl P',ANrN .r u'I SMJEET 2 or
LuIPE OARIJY PENS.l vANIA
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DESIGN RI1PORT

' iConcurred:

Gerald E. Oman
Design Engineer T. R. Wire

Acting State Conservation Engineer

Vincent McKeeve'
Hydrologist

Robert F. Fonner
[" Geologist

I __

RE E F ... 10RAwING NO'

S'7 REFE~%U. S OE PARTMENT OF AGRICULTURE

S)fL CONSERVATION SERVICE CN-4O8-R
ENGINEERING & wAYErFSHE PLANNIG UNIT SHEEr 3 OF 4

BIUPPER OA0V PENNYLVA%.A
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V. -

CEOLOGY REPORT -.....

* 0ijoiFOLK BROOK, Sim uO. 6
NORCLR, Ci0- MCTICUT

REPORT O. cN-O8-G
S-Concurred: Prepared by:

Samul Snth~j.6tae bnsirvation Fg, Goos
Engineer, StcrTs, Connecticut SCSv So o cti.

I. Introduction
A. General

State: Connecticut County: Litchfield

Site: No._ 6 Location: Norf olk Con.-F" L
Investigated by: i 1l1m T. Bmown, Geologist Date: 4/6.

Equipumt Used: 2 Acker Drills; 1 John Deer Dozer

Site Data:

Drainage area: 1.09 sq. miles 697.6 acres

Type of structure: Cormcted .arth Purpose: Flood Prevention

Height of fill: 39.0 feet; Length of .mbanmt: .440 feet

Volum of fill: 38,500 cu. yds.

Location of emergeny spillvay: Left Bank

Stcrage Allocation

Depth at dam Surface area Volume
(feet) (a=res) (ac. ft.)

Sediment 1 4 1.6 3.4
I:

Floodwater, 29 49.4 03-

REFERENCE: U.S.AIEPARTMENI OF A UICULiUP.

SOIL CONSERVATION SEiRVIC[ I ,"/ -:
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r. Gol Pyior hG: GEOLOG Y R[ 'U

13. Surface Geology and ?hysioXaphy

Site !-o. 6, Blackberry 2ivcr Latcrshed, is in the
Berkshire and l1ousatonic physio xaphic province. The left
and right abutments have slopes of 20' and 1V respectively
sot in a region of moderate to steep relief. The width of
the floodplain at the centerline of*the dam is apxro irntely
';0 feet.

The acial deposition at the site consists prinarily
of clean stratified and nonstratified sands and gravels.

-be underlyinr. bedrock which is poorly exposed in thedike area becaus e of soil cover is t.z Zerlm-2hre Gnei-ss'

coMpleX of the highilands a.LY is f-e.-orally reg-arded as Pro-
Cambrin in aCe. The bedroc: ranges from a coarse grained
quartz biotite gneiss to a very fine -rained biotitic gneiss
uith same snall schist adcl -ou-tzite veins. The princinal
minerals are biotite, :hscovite, feldsy, quartz and sane
na'netite. The apparet strike and dip of the bedrock exposed
in the area of the dike is :, 30c '1 uith a dip of 11 to the 1T.
.his hot-jever is apolicable only at the point of measurement and
does not have anr re ional a-n lication because of the uvarpirZ
and bending of the bedrock. A. ;!'-efined joint yste= :as
detected renerally parallclin- the =is o: the centerl ne of the
dike or K 500 L.

±o sediment or eresion Troblen is anticipated in the sub-
"atershed beh-ind tIC structure s: nee -ouxl! cover is voodland.
Zie streabanks are slirhtly erodi-r and the strean, channel

L scznhat a,7radinG.

I Subsurface ',Po!osr

A. Centerlinne of Dan

.o holes u re drilled in valley bottom along the center-
line of the da. to investigate and evaluate foundation conditions
belw the fill area. "e ;atei als encountered below a tuo or
three foot organic nantle are -inarily sands -ith various -rad-
ations of silts and xavrels. '-'e sands and gravels for the mo-t
part have a nedimi dense in place relative density as ii-!icated
by the blw count per foot on a split spoon sampler. In hole 5
hoever, the materials were loose up to a depth of 10 feet.

REFERENCE: t 5$'t F ' i4ft i, Aj I'..l+ ! :
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GEOLOGY REPORT ""

No low voitne-weirhAU raterials were penetrated in any of
the borings made along the centerlines of either the dam or dike.

Three samples were taken by use of a tractor-mounted bac:hoe
to obtain samples on each of the two abatments and in the valley
botto:i. he samples wore collected for development of possible
filter design criteria.

The abutments during the course of drilling wore not capable
of retaining any of the vater used in washing during drilling pro-
cedure. The water was lost throuh the underlying loose permeable
sands and gravels.

B. Centerline of Outlet Structure

Five holes, 6-301 through 6-305, were drilled along the
approximate ads of the principal s)i2lway. The nmaximum depth of
penetration was hole 6-303 which went 42 feet. T"his hole location
also coincided with the centerline of the dam. All of the holes
alon:- the centerline of the conduit penetrated -xadations of sands
to Dravels and vice versa having an estimated dense in place rel-
ative density as indicated by the bl(i co-.nt. In hole 6-302,
artesian conditions from 10 to 12 feet were found in which the
vater crested over the casing by approximately 1A- inch. The
acquifer could not be correlated vith any other hole either by
other vater-bearing zones or similar strata.

Io loi volume-weight materials were encountered during
drillin-. The holes, as did the other foundation holes, pointed
out the lack of uniformity of the foundation materials and the

L inability to correlate strata or acquifers.

C. ibMrgency Spillway

The emergency spillmeq is located on the left side of the
valley between the dam and the dike. Seven holes were drilled
in the proposed location of the spillway area. The holes av-
era'd 9 feet below the anticipated rxade line of the spilluay
section. The naterials consist primarily of well and poorly
graded sands with some ravels as a minor fraction. Fines are
virtually absent in any of the sands in the spillway area, Io
bedrock was encountered in any of the drill holes.

The materials encountered have tentatively been identified
as SP's and S.''s with gravels.

REFERENCE: S,, ,w : IC i tIUi D I A i ; 64 l (i t Ali. 5W U. IT pt~l

SOIL CONSERvAfION SCIHVIIt CA' 4c08-6
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D. Borrow Areas

•. rty-tt.o borrow pits uere Cur at the cite to evaluate
the suitabilit- of t:.e material for use as borro. t- nunber
of samples were collected for possible laborator. analysis.
Sand-sieve analyses were also performed on many of the samples

- collected prior to selection for shipmnt to the laboratory.

Samoles 6-102 throu-h 6-133 arc cal disturbed a.nd repreoent
three borrow areas. Drill hole, 6-101 was drilled outside of
the emergency spilluay limits to evaluate tx- area as a possible
source for filter materi-Al.

2orrou area "A" from the emer'ency spil!-,ay e:cavation is S
represented by pits 6-102, 6-103, and (-l01.

Dorr.n: area "E" is located upstream from the dan cn the
right (cast) side of 11orfolk Brool:. Cross sections TI-'7' and
I-i' dcpic+ the materials encountered. They have tentatively
been identified as GP's and S.'s.

Do3rrn area "C" is located upstrcan from the dam on the
left (west) side of NorfoLk Brook. Cross section E-:' dcpicts
the atrials encountered in this borr.: area. 2h.c materials
have tentatively been identified as GP I s, S?' , and S7-Z ' s.

The folloiing sumiarizes the sarxpmcs ta:en and their ten-
tative classification by field iden'ification and/cr sand-.Tavel
sieve analysis:

Sample !hunber Depth (Fect) ,iclO Class. Srd-:avcl Sieve "

6- ,-l 2.6-L.0 SGP

6-6-1 2.0-6.0 VU SP

(-7-1 2.0-7.0 SP SF.?

REFERENCE: U.S ' , , ..

SOIL CONHSkVA1 !tlh bI S ,3

.. .. .. .. ...........-. - -.-5... -_-_ __ -
B-i15



G E 0__ _ GEOLOGY R EP 0R1

Sar~ae Uhmber Depth (Feet) FlI.d Class. Sad-:Mve1 Sieve

6-102-1 2.9-4. 5 Sw SP

6-uo3-1 SW.

6-Ioh-! 2.5-6.o SW

6-1Ol i.o.o -,

6-106-1 2.0-(.0 P -

- 6-107-1 2.0-6.0 _ a" SP

6-108-1 2.0-.0 S - .

6-109-1 4j.0-7.0 -I

6-110-1 2.2-6.5, .: - .u-

6-111-1 1.o-5.o SW -

6-112-1 3.0-6.0 SIN

G-3-1 -. o 1- -

c-i3-4-1 .d.5-7.5 -

i -1513.0-C.0 '-:--

L6-116-1 3.0-'.0 . - .ii.:." -

6-117-1 3-4... - .,P a" GP

6-11G-I 2.C-7.0 SP - SP - .1I

6-I19-1 1.0-5.0 -

6-120-1 26.5 SP - I SP - Si'!

6-122-1 2.0-5.0 SP 5P

0--125-1 2.5-7.0 V s:.

6-130-1 1.5-7.0 sG CP

6-132-1 1.0-6.0 ,.G

6433-1 2.0-7.0 M-S1 1 .

REFERENCE: L -S.Lk&P1Mk Ii £ULPLK

SOIL CONSERVAIION 5fkviC i C/v-, 4d0-
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____________ ?peField Class Sand-Sicvc Ana2,ymic

6-U.1Corrmosite S -Si

6Tmt-, SI

S I

L--IlwI -

I I L

RE F ERENCE

SO IL COMStuA rH.UN ..
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E 0GEOLOGY REPORT 

E. eliof .ell anzr Foundation Drain ].,lorations

:o specific cxplo-ation -was u.erta::en to evaluate
foundation conditions for the above . -pcses. The holes
alon. the centerlir of the dri and principal spillway are
c znsidered adoquate for thc cvluated foundation conitions
in a narrow valley such as this. Discussion of these con-
di'. ion= is covered in section A and L of this report.

UL

.

L

REFERENCE: J;~lh NO.
SOlIJ COMSEI(VArION SEW~lLE CW -00
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S. M6iths Btate Comeryation togizw 1.~ , 3960

2y. Ovker Ass~s Soil Mechanics "Ahmstory,,
00 Maw1J Nebraska 4 t% '

Omnetlit V7-9 NorDcfolk ]kc* Site No. 6 mth

*1. FM S-35A, Sall Meahkais Laboatoz'Y Daa, 1 me~t.
2 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Ll' :w U.~~fiil~ lf tI5 t ~Iner

*3. Fom S-352, Oamplin a Pfttrtion lesistane. m b4rt asets. un
707Fm S3S-353s Grafttion of DWMw Ams Materias, 5 sheets.rut

*5. 1ewrm MI-353p Draft Marial Sp.@ficatlns I. oseet.
6. u 20r 3-357# Sumary. Slope Stability Aaalimds# 1 sheet.

F01 SC..372# , 3 Use of 33cavated Haterlale I abeet.s
FgUre 1, leepe Analfis, sheMet. fa

9. Jzwustlgutlonal Fleew and Profiles. Cuir,
Calvin

A. FWNKDM2 W:

1. Classification: Weisite Is In an aea of glacial deposits Which consist
of stratiffidan o-srati1.d sands ad gravels.

Gradations or the -amples submitted from the fcmdatlon, at depths below 2' to
4' of surface organic material, are porly Xr&&d sads, BPI poorly graded

* gravels, GP; and sads containing scoe silt frseiioup W1.

4 water table was encountered at variable 6eptbo searvss the flood plain. At
station 2+25 betveez. the elevatious of IV,[ wO.4 l2T4, b hydrostatic head yas
encoun~tered which flushed ssax' Into the -eetr hcle. At a distanct of G".' up-
Strear from Centerline Statilc 20, hydrostatic pzessure was encountered at
elevatiou 1258 VJicb cau.sed sriesaa flov from the top of the casing.

2. DeLsties: Staneuiad penetration (blow count) testa, were taken throughout
the fundation. Alo ecunt, ranged from 6 blows per root for wst surface
material to 75 blows per foot for most substrata. These blow oou.Ats Indicate

I-. dry densities of IM, to 15., p.e.l. for ON material.. On the basis of the 'blow
count data, fotmdation densities shoulA averg 1±0 to X15 p.c.f. (dry weightL).

3-Fiebly Permabillty rates estmated framow ount end effective
size of oundion materials are shown an Yorm MC-3A.

Li B-43 a.



L -- 9. J. Bultb -

Rey s. Doker

S8ubj: Omuetli.t P- -- MtoA ]k , $It f o. 6

I Ielset peabIlitr rates of tom~tIon nemdls ranotrw. 8t ft./dsy OW

GP natI1 xupmt by 3e. 6 321 (6-5-1) vwtb =erave blow mnt of 8
per foot la the strats from 6 to 15' belw the sr fae. to IN or 2' pr per
fbr ak or 3P materials with lOV counts of 30 to 50 drlyag the ]rvicipeL

- spillway loeatiom.

J4. Cowsaldstloi Mw: easoolatlca potential of the footwun su3A be ]Low
mA practIelly all eaftoUMa 0 should be eo1.te at the and of the con-
structioa pi-o.. Bs sm Uo eowt ad estmated 6nstli. sam- the pn-
posed L priniLpal spllway ocaSm, ap...oto. poten-tUMalo0.V . W
be eiqete4 .pr .th m seetio. iiis to based o3 correlations with
ateridsa previously tested be" at the Soll Meentes Laboratory. P

Shear D the basls of densltles estlmated trom blov cant data,
fotndation straegth aboald be adequate for t proposed structure. Lov blcm
eunt matertals shOft between &%ths of 6' m4 15' ia i bole 5 bould ecasoll-
*lat. uauflelently &wlft emstruetim to prowlie adequate strength.

B. GAEtVI NKAgDW.£..'

1. Ziaseificatuoa nu Cw.~ie. Dens1iis: Your suples of proposed borrw
z nt- Ilal were oahItted for testing. 1Tel materials classed as SP ro the
emige cy srpillay, Borrwv Area A; EX frw. part of Borrow Area B and OW rom
other pWt t korr'v Area D; *. ,1; .4 Prm orrow rea 1.

A-viev and ..-aviL sis of geologic In&s a- fielA sieve analyses Indicate the
:'.Asib1l1tle r' ,ub-ividio g presently indicated borrow areas and adding Dev

U L I'row are&&

1 .ss:..le t..rr.-, e - and .:stur,-.imaity re'st lon'stAps are - .tetd aws fol-vs:

P.x. ;tA.
.- € e'De- Dr. on Opt.

Aree J:1- !-At d~oles Suapleo #, h2O

gr'C7 DI 1 - 'p 6ix325

(6-=25-i)S-1 fla 1, -£e3 126, u--, 6xwuv8 15~

C- 9H & M 108, ic, lid, 6-108 astzazteC". 12-16
133, 134 6-118 1.,S-l.,

6-133
C. 2 a? & a 1o6, 107, .2, 122, 61W326 11(1 13

12i (6-1.20-1)
S(MeV) SM & UL 113, U.1, 11, 1 6-116 got mate d; 22-28 kS

100-105

B-44• e-I



3--5. J. aith -- //60

- y a. bwjcr
U"'ubJ: O mt t Vtil-I -- Narf sitei go. 6

Stanar m v hea e iintls ahewn la 12 abare tAb. am Usend tcWI fractum

* £11m Able gr atl a. ats for anmlas twin each biozr w am i were *rawe
and lotted tfo luAlvidual bwave ar.. on atteebs 70=8s WS-353.

Cerrected &y &sitis for variabe psronataW* or material larger thma tke
sGle W tv5 an a* shaw on the Compctom m P entraton asiatmoe

* DReports, rm al-W5.

Th foll ing Or nmd eomputed. &y enasltles as re te inted by smies-
receive&j

Dorw a. Th7 OptlZm

Sawsn. Clessifieation, Area > Dselsit Moisture

17 6"3z A 35 125 8.o ..
633326 W C-2 5 319.o 9.5%

A -1 4102.0 35.0%
-2 6Wj -2 .o

Dry densltles am optlum moistures shown on the attached Form C-31 are for
materials passing the PA sieve.

P . Shear $t Tlailal. &beau wets were performed on S,"plee ho. 61w32
ad W1NW. W.e materials were tese4 at now 95% of maxmtum Standard Proctor

*- dry density.

*Semple 622327 (4) was tested with 1.4, diamter speimen of. minous A4 aterial.
BSmple 61V33 (CW vas tested using material paaing! V In 4Llaevr and 4
dmeter. peeSmen.

Tbe graing characterIa le' of the • shear speeime are siuv'. -,*- Form 35.
Y,,u ill not* that the . c fiims Is -.he natur- smple vks tauaed ii. the
regraded sample.

•. tests were performed on saturtt4 specimen.

"iu .diLl note that 4estgn valu.- selected fra. t..ese Wte 4 * :,& at%
5,w327 with m359 wAn c - o and 6.1w323 with 0 a 41* and C . The total
ervelope for Mohr's cireles or, testsi for 6l3. wou.d give values of - 45_
and c a 2 p.s.i.

3. fitTsbIlIty: Coiwp tsd permeability tests were run on three box-rav samples:
RP - 193nW7 62W327, and OW - 61WW.

-) to the shota or amples, materials from aheir tests had to be reused for L _
persesbtl1ty tests. Me tests were tberefore quite delayed.

- -.--- B-45 t



D. J. Daltb - 12/N60
Mey S. Decker
Subj: Connecticut 31-2 -- orflok hoak sit. ft. 6

Sawples .325 ma 32 ere regraded to represent the wa .reastag of flaws of
the original samples, with .11 materials passift the 3 or I' erves.

Results for various graatcma and denaitles am shw aan am 3%. Too WMi
note that the Mrc Baraw -1 ad the OW fr r o 3m,-2 ginpaed to 9*%
of maxlimm dry densities adjust"d for the % aversion moteriaL in the amle
autinitted Sam almost idenal, psrzusablity rates of 3 tt./iay. -

ME me s rro the mergeacy siulvy (61M325) vas originally aopcte4 to95
of maxinum density adjusted for 35% ovees s material wi th moam aso particle
Df 3/4'. This test prodneed ates lower tban the OW aM (.1.12 ft./&ar).
*7a se tests were repeated using materil passing I" ere, regraded is eeew,74
ance withb the original sauple and eampected to about W4% of melas adjusted
standard 4ensity. Thse latter tests Save rates of #&.5 to 10 rt./ay depedin

r upon density.

,'ermeak i Lity tests were not r am Smle &326. Mis materia shoul give
ates -Ljout lk* 3M - 632~7.

Accor .';.-4g to ouar tests, allof the borrow samples sanItted winl bans about the
x p6 .;vrnesbi ty rates when cpected to 95% of mminmn standard density s&.U *,uted for the percentage of oversized material present.

KLv; &ter1lx In proposed korrov Areas C-2 and D should be consazserbly less
-:.,v Ous.

. TP STABMMXT:

j.. Mkifif ed 9vedli ii Circle: An anlysis af the embakent at Centerlme Station
2'Z' wa the e modified Ovedih circle method. *This analysis Mas ade

eb . no.ed etmb vAsent of (K In the center section and OWi it. tie Shells. Tb
;' -i,=1-r .& ssuined to be cwatrolled by a drain at the dovnastram too of

~t' .e'' ~. *~ he -win of our per."tability tests, such a drain will

*~. ~..4. ^nd dim dimoensions use" frA. the stability analysis are sbown on
.r. K'~ i &n an 1' sis Indicates the bee! for 3:1 upstream slzpe and 2 1/2:1

ti ..ie j.. sic.:a.1 1-r aiequate safety of #A 1.2ae class *c' structure.

.~ ... *:.!..... -. L~~CU f 81p M'.11YALS it hot eAACt2Y MPP.LiCable to non-
v' e %le. C. '"ther aethcU #-;f Annlysis were used as a check on. the

* .. aa. :ti.... 71.t .rsu;ts of tz4&s r discuss"d as follows:

I Ji.. A ai: Dimensions and des ign data for this analysis were

B-46



5. 8J. Sith l2/360
ANYa. Dockar

a. Cmw ew so*Um WIU-W-L. Slopes LIS -3A p.c.t.#

Va -13, 74 - ., 0.en~

e. F~tsib liel t-v @1.W. o e sM*a to1 poa on1 dmormsp
at l ,7 5M 13 ,.t8,mO

A. Buddies iinedo t- - a 80MIMd.LIA VasPoias imsti an sl"of

thsoa. yi Sd a arn~w xafns emidaaw( ot 2.2sfrtwi n ecti s hand 2. t

thescw et ps.sliytte

Chapter 65, Borth Dinsjt ~M te3Jorzg dat" for stspeut otabl slopes of
saumtwst Lo leua n~at la we takes fro the U.B.B.A. publiestion. 2hss
valuess consider msepoe poem*s devoloped during waifs, drodvn ana/or awe"
seepage ocadftlas for Me 13*

V62.5 3.Z-1 2.811 2.5:1

Caw reeondations for desism of this don wil include selective placnt of
*Matistls with St, SP and UL in the atar section ad CIP-M in the outside

sections. 7h beteaomnety of the natral, borrow materials will result, how-
ever, in considerable veariino in field density and shear streagth of materials
as finally placed In the fill.

Variations in the fine borrow wil grobably give saturated densities of IM) to
135 P-c-f. with t= 0 Talmos of .65 to .75. Variations in the &Mel~ borrow
will probably result in saturated densities of 127.5 to 142.5 p.c.f. with tan

* values of Tto.-85.

W1th pI~acuent receudationa for A much fize material a possible in the
upstream section and as much oaorse material an possible in the doasm
soctL-..n, the rollowing deductions can be made froz the above slope 6esign data-

B-47



VON S.CAR Am bU 1

Noweft sectice AwW rgs%

Avg. *Mo a

Ow ~Above slo3e desin vaues coreson with fto P a I from the Suslish
cirele meho nd alo opae with Onus tro the 31141mg vage method.

£W-duate analyses to bw~ is pli1ft pressur at twtoe of the da wr
-- s-by ~4eWeit~ b ~t (sil abia ~frine *Lincoln, Jlebr.,

NOV. %.-ly17Mq*As=to grte~ii iwnanl116. 1 attached.
It Is felt that ALI ctie exmpt depth at aqvifer (D) ar a the conaeva- L
ti.,, side.

You will note that tw Viren gredeti sswr 12 q to4, ov for no founds-
tIon relief drai and am with a trench Oduext nding 10' into the foundation.

.. 4 mAwiesasurgradients Wr ooupited on at bis of at o total ~ai~ at j'

fte smut of fil requized to balmsc the a* bydzostatio presen- at the
WIC sufacesamw the too of Ush a 6wa mae td usag fiUi naterial. with
wnlet wigt at Wj, V-c-f. Wei fill mtwial aheuJA be pervious and msay be
cors grve - e~ r heuliars.

Alternate 1L

It Is felt that the &MISS using 2:1 &,Mstre slope with 4 to 1 toe fill
taking off &L abost uldt height of the dan, idda Is well above the outcrop ale-
vatlom. at a full phrestie lse, oabined with a trench Gralm, 5' wide by 10' Amep
at the toe of the minlpervious fill connected to a reck to 1 sma of a It
thick blawkst of clean send azA gravel drain material Is the most practlial.

Alternate 2

Mw acptatioas scp that a toe f LU on 4.,9: 1 slope& taking off at ald height
of the dam should balance out the uplift Wvssurv. It is felt, hower, If such
deul&! Is used, that the blanket drain shouldA extend upetrean to a poizt wbem'
the rL.*io c/b -.. At this point, the poposed height of fill baa sufficien~t
wight to balmnee uplift.

S 4



357. Bak IV/

9042~ COinetCUt Mh-4 -~ 3Ufolk brook Ste no~.

AD5ok GCOttiams iateat that las arsm&e flite or drua natiai vMi be
I d rze4 t Altoeat I thsa for lMare 2.

kwiluta. blftt drains In either a1terastA shl be outletted into rock
* and cobb3. tee setia.

LiA ine d'sala =Ad stab~i~ty aboe the bens or toe, fil should be
aaeciodlised, Vw neam of a rock too PLase on a gram. blasket 1.5 to 20 ftick.
Th rock too sb=Ul be Is thick at aleystion 1317 and grad out at eleystiom133

R. coCIK= iC AND JuOIC fle U:

1. "t ATM.ia a Asnie n" degr the flood
P"npein ftea abou]4 b*i~Md ne st inatez Ias sam" be peI
en the absimenU Vw6em (ret d.

The Ontmeints should be shaved to slop"e of 2;1 prior to P.10iawant or eiber-iaint.

Top moil ad mock cover uptrems nao the dem should be disturbed a.little a

2. CUtOMf A positive cutaff Is not feazlbi.. Pmove.L of thea muck should pro-
witi de quate keyvay across the valley wmetlon. A salslow 51 to 1' keyvay 0
abould be placed In the abutm~ents to issure borA between embarkm~ent and foms-
tics.

3.!!! PrncPal InViiw: Artesian flow vow encountered'in T.L. 302, along the
proposed cauter~ine ofteprincipal mhfllway.

Artesia coditoam were also to4m In T.E. 5. It vou.14 appear that an .71A
chomel nay exist in the ws between holes 302 aad 5.

It Is wuaseted, that the principal spiLivay locatiox, be rotated about 8' to the
left aroumnd bole 3 as obvn an Form "s., Sheet 1 of 3. Mhin will require ,-

* s&ow additional excavation around the Inlet but sn.o'dd eliminte tne plitertin).
piping hazards. fru the artesiea pressures.

ThfSgpdt trench should I:,- overezeavated at least the dl~tee- cf the cozwduit -
'md backtlle8 vital co~vpu:t..! uateritIi to p.-ivde a are un,'forn be-ldl-i. urier*'
the condit. -

* 4&kfill a~stera~al =der ,%nd ar,r=dM t!. t:xi .. a.d n --.tost r!.:e1.%
&L-rilabl4 - probnbly ML frana Borrow Ar-j . i r D.

lI c~szber ef U..' sh lid be adequate I'*- ccfl&lidation under tn~ orstt

B-4 9



s . J. btith - 1*i/G
]by a. hekwer
00343 Coc'uclt W"4 - 5w1bk koap Sate 1b.

1g. 1stmt Bttlonnto st On smww a terials Mma littin1

5. _3bunbmt Sl est following slaps ame voe-e,

Upeem: 5,1 with 10'- bezu at-ltwot 130k~.

MM aW " no 12:1.

Dmutmn, er or tos fill: Slap. of 14 to I from bese
to sevaties 131.7.

6. hbinmet Flaesest: Seletive placmet of material shouald to olow"
ras closely me prsicabis with SW and OW frtu w Ars. S-2 In the upstream

end dovstiemn section and B, EU. SP fro Buow Aea B-Is C-1 and D in the
center section.

"qv~ Wrt .31 esaa~ aul I!PW'VU borrow Area A an m aois C-2 can be

rf at all posaible, as~terial iAr the downtream too nUl sbul onesist of
boulders, rock and coare Xrsu2I raamin in size r 10 to 12" to 1/2 or

Ir seek la nt used in ths downstrsa toe tIll or bairn, the soil material
shoulA be carefully selected course OP or CM. ALL roeha and bouLiars larger

I. ts 60 aiter shoau be o~4 r otherwise novet to the outside *4gs of
the ama.

Matarlsa~ sbm" be pisoed at 9%of nazinta -ilrdPotar densities cor-
rews Lu or4ecelpeectg a 1rl lazgrta a on site

flsc~e4sources at materasl ma plaemeint densities wre show an For 372.

7. i4a

a. A foundation trench trsin at the toe of the e-:1 downstrean alppe is
recmnded betwen eleation 1517. Ths trench should etend at lest
10' Into the foundation. It ul be bacitfilled vith filter drain
naterIaL meeting Vadatiws reqtzizwrents ahawl on Form 353.

Th trmnh drain shoulA be outletted to a rock too by meas of a.
borizontal !blanket of filter material 3 to 41 in thir', &a.

Tis drainage system (Alternate Mo. 1) is preferred a-ver Alternate 2
(fatter too slopes; ad blanket drain vithout trench) because of:

JL..0



Bay S. Dmcbmr

*1b.

* (a).12 a tWASUM -tiin ~the rommstxmp ,b Mkom rellm
* - between horlmot.1 ad vertla peimuembiLty re.e at founiatim, md

(e) the pownalility thiat so of the jw erzuim foemiatiam ekata,
wae blooke d~wstrem fromth proeed structures All of theme
featuass derlinitely Lafluwmwc the effectiveness of a blanket IraLA. -

MWe tencb &UaiU will at least itlieve the uplift presare In the
* uv foma&lc stratat thereby movina azw arztJcal 'Uft mnw ftw

b. ~m~t~ odfaier Materia.

* Speeiflstioas for &ra materil m shown an ibm f t gradation
* - specifications w based upo t~unation samles 61V152 (hole 5), 522

(boles 32j, 33, 305) end borrow ample 3M. Criteria used are 32 to
r ho a D15 of tine base and 12 to 58 x D5r1 of f!-.e base. You will mote

thatthe=Lntn N ofthe 4rela material does not quite smet the
permeablity crIteii a of Di 5 z k5 oarsest base but stbould be
adequate.

V1ith the rseinnded specif lestlamuich of the presently available
mate;-1.1 v1ill pass If It Is screened through a No. 1.0 screen with the

* .fines discarded. The GV froe Bwnm 5-2 and the OF frcu foundation hole
* - . 5 would both fall within tka liadta if the fraction passing a No. 1.0
* .screen wa reoved.

standard road pewol No. 89 vold also be acceptable but this &raatLI-,&
Is on the f Ine aide with 10% raging ' scroon. 0

C. Dock toe. Material in the rock toe or berm should be graded such that
15% are waaler thN 6 iches but not umalter than 3/V 1A &iaat~r

(D~ 3/Vto6.i

d. 3re±.r-%-e aborm elevation 1317: A :'ock toe &ra.n placed ox, 1.5 to 2 cf-"
dirain blanket material should take care of *"~Page thrugh~ the Autze its
4b~e the toe fill or haeu. The rock toe sbceald be Si' thick -0% eley"-

* tim 1317 and grade to neAhing at eloe-vatioa 1333.

a. Wost cf. areas C-1 and C-2 are b.1o" Li~h waler elevatioL. If these
'borrow a""a are scthei Lrgwil~c top soil should be stockpiled nsad.
spread N,.ck ove the borrovV as. Mhe sides of the bcoi OWP pt3 shoul d
be. slopetii to at l.east 3:1 Wo faicil4tA~e re-surfui~cng.

b. Since 3eapao&f analysis of this project can only be approximate due to
L material variations and lahk of natural permeability information, it In

B-51I



10 - S. 1. mith - 12/1/60

-2 3-V*k

ubj: Connecticut VP-Z N 3orfk EVOks Site no.

t ston that ids O I l L mw trem tom of
tevaluaft -aa[- wig Pk-

ii eeroir.

S aiondary : - It Ia Macn d that the 101000"08 Mie be amstrwt"
liketb*mai rS tht Lv itk .alACUTO 3.LUeiNG or M & UL materials

intecenter section an GI- materials I& COM OVUtaid SOCtioi

Speclal drains should t b* meawany eopt La the rftt abument Al* a ?
rock toe on a grmml blanket as simslte4 for the man don above e lvati 
131T bou3A be adaquate. - '

A positive cutoff to rock OhOUMa bft emstructed &=048 the bOttm Ofi 9P the
left i-i .. .

10. The geologic lnIma tigatton of thi alto wa very dood an Wf. Brawn shoulA
be c=cmziaented.

Prepared b7:

i Attacents-

bwy a. Dce

cc: B. I!.Kautz, Bilw4, EL&WP Uzt, Upper Darby, ft.
A. Paul Tedrow, State Conservationlst, Storrs, Conn.
W. M. Bkravn, Geoloaglt, Storrs, Conn.
. .1. a~t± (2. copy)

L.1
cow

B-52
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ITER P [(V ..r'S IUIT -. '.P

- .OPEMATIf..l AMD :iP.IP'T'A;,CE IISPECTI-Ot !E,frT

PRNaECT: Norfolk - Iorfolk Brook Site 6 EATE: Auiust 13. 1979

ISPECTIji PAPlTY: A. Cross, Soil Conservation Service; and A. Roberts,
V. Galqowski, Department of Environmental Protection

Op);4D1 TIOI. "ATE

ITE 'S or U* O ,iAIf!TFIAICE M- PEPAIRS REAUIRED Ca iPLETC0

I. Eriank:unts I I I
'. Vegyetation ! S .. I

lin ran S "__ _ _-_-_

C. urains __ _ _ _ _ _ _ __ _.__._

!I. Priici!.al .oiiltay _

11. lrasri rac!' . S "
. . '-ateS S_ _ _ _ __ _ _ _ _ __ _ _ _ !__ _ _ _ _

W.3illin - -a-sin I"

r - . CO1.u t s

II. E'ernency Spill'ay __"__• , -W - _ t a n S

.,. UJStructions S.

1 !. ')utltt C:A.oi ls . ...
I. clope proLectiort S ___ _

!. nc:.ris I - I I
- V. Roscrvoi r .rea I

1.. Uel-~i s S .. .
E ,L. Stop 1o,;s _ _ _/_"_....

VI. iiscnllnnnots I I "
A. A ccess road S______
,.-Fences '/A

- fenrl;s: The vetch cover on the embankment appears to be
dying. Soil Conservation Service staff will be
asked to evaluate the cause and .suggest remedy.

Inspected b;-: Victor F. Galgoski Titlt Supt. of Dam aintenance

• S a ,atisfactor"
U s Unsatisfactory
!* a -Hot applica'le

B-56
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FIGURE 2

Norfolk Brook

9 Gate
1299.0

Gravel Road - ~ Toe of

iie of Dam ee onrlDk

2 Outle 12"33.0P

.t0
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PHOTO NO. 1

DOWNSTREAM SLOPE OF DAM. NOTE0
RIPRAP AT TOE OF SLOPES.

K4

PHOTO NO. 2

UPSTREAM SLOPE OF DAM LOOKING
AT THE RIGHT ABUTMENT

U.S ARMY ENGINEER DIV NEW ENGLAND OFL RO A
coon OoP £NERosep NATIONAL PROGRAM OF NORFOLK BROOK

WALTHAM, MASSACHUSETTS INSPECTION OF NORFOLK, CONNECTICUT_

ROALD HAESTAD INC. CT 00485
CONSULTING tooGN&ERs NON-FED. DAMS 1 7 NOVEMBER '80

WATgRBURY, CONECTICUT

C-2



PHOTO NO. 3

UPSTREAM SLOPE OF DAM

LOOKING AT THE LEFT ABUTMENT.

IL

PHOTO NO. 4

RIPRAP ALONG DOWNSTREAM TOE OF DAM.

U.S ARMY ENGINEER DIV NEW ENGLANDNOFLBRKDA
CORPS OoF ENGOINEERIS NATIONAL PROGRAM OF NORFOLK BROOK

WALTHAM, MASSACHUSETTS INSPECTION OF NORFOLK, CONNECTICUT

ROIALD I4AESTAD, INC. NOCFD DAS07NOEBE48
CONSULTING ENGINEERSNO-E.DM17OVBR 8
WATtRSURY, CONNECTICUT

C-3



PHOTO NO. 5

* PRINCIPAL SPILLWAY OUTLET CONDUIT AND PLUNGE
POOL. NOTE EROSION ON BANK AND TWO 12-INCH

CMP TOE DRAINS ALONG SIDE THE OUTLET.

PHOTO NO. 6

DOWNSTREAM SLOPE OF DIKE. NOTE

RIPRAP AT TOE AND DRAIN OUTLET PIPE.

U.SARMY ENGINEER DIV NEW ENGLAND NORFOLK BROOK DAM

CORPS OF ENGINEERS NATIONAL PROGRAM OF NORFOLK BROOK

WATHMMASAHUETSINSPECTION OF NORFOLK, CONNECTICUT
ROALD I4AESTAD, INC. NNED DASCT 00485
CONSULTING ENGINEERS N -FDDAS17 NOVEMBER '80

WATERBURY, CONNECTICUT_______ __________

C-4



PHOTO NO. 7

UPSTREAM SLOPE OF DIKE
LOOKING TOWARD THE LEFT ABUTMENT.

PHOTO NO. 8

12-INCH FOUNDATION DRAIN OUTLET AT TOE OF DIKE.

NORFOLK BROOK DAM
U.S.ARMY ENGINEER DIV NEW ENGLANDNOFLBRK

CompsAOf MASSACHUES NATIONAL PROGRAM OF ____________

WATHM MSACUETSINSPECTION OF NORFOLK, CONNECTICUT
*ROALD HAESTAD, INC. CT 00485

CONsuLTING ENOIN&ERS NON-FED. DAMS 17 NOVEMBER '80
WATERBURY, CONNECTICUT I_____I______________ 1_

C-5



PHOTO NO. 9

PRINCIPAL SPILLWAY INTAKE STRUCTURE.

PHOTO NO. 10

PRINCIPAL SPILLWAY INTAKE STRUCTURE WITH

15-INCH SLUICE GATE AND TRASH RACK.

U.S.ARMY ENGINEER DIV NEW ENGLAND NORFOLK____BROOK___DAM_

CORPS OF ENGINEERS NATIONAL PROGRAM OF NORFOLK BROOK
WALTHAM, MASSACHUSETTS INSPECTION OF NORFOLK, CONNECTICUT

ROALD HAESTAD, INC. ~ ASCT 00485
CONSULTING ENGINEERS NONjuFEO. DM 7NVME 8

WATERBURY, CONNECTICUT I______I_____1________

- C-6



PHOT NO1

PHOTO NO. 12

EMERGENCY SPILLWAY CHANNEL . NRM ONTEAM

POOR VEGETATIVE COVER AND DIKE IN REAR.

U.S.ARMY ENGINEER DIV NEW ENGLAND NORFOLK BROOK DAM

CORPS OF ENGINEERS NATIONAL PROGRAM OF NORFOLK BROOK

WATHMMASAHUETSINSPECTION OF NORFOLK, CONNECTICUT

ROALD HAESTADINC. CT 00485
coMSULTING EOINENS NON-FED. DAMS 17 NOVEMBER '80

WATERSURY, CONNECTICUT__________ __________

C-7



70

PHOTO NO. 13

* LEFT SIDE SLOPE OF EMERGENCY SPILLWAY.
NOTE MOSS AND POOR VEGETATIVE COVER.

PHOTO NO. 14*

STREAM CHANNEL AND DOWNSTREAM END
OF PLUNGE POOL. NOTE OVERHANGING TREES.

* 11 FEBRUARY '81____________

US.ARmy ENGINEER DIV NEW ENGLAND NORFOLK BRCOK DAM
OR OF ENGINEERS NATIONAL PROGRAM OF NORFOLK BROOK

WALTHM, MASSACHUSETTS NPETO OFNORFOLK, CONNECTICUT
,ROALD HAESTADINC. NPCINO CT 00485
CONSULTING ENGINEERS NON-FED. DAMS 17 NOVEMBER '80

WATERBURY, CONNECTICUT

C-8



r_0

PHOTO NO. 15

DISCHARGE CHANNEL FOR PRINCIPAL SPILLWAY;

* FLOW ENTERS FROM RIGHT SIDE OF PHOTO. ROAD AT RIGHT OF

PHOTO PROVIDES VEHICLE ACCESS TO THE DAM.

ROAD WOULD BE OVERTOPPED DURING HIGH FLOWS.

US&ARMY ENGINEER DIV NEW ENGLAND NORFOLK BROOK DAM

cows of ENGINEERS NATIONAL PROGRAM OF NORFOLK BROOK

WALHA, A8OCHSETSINSPECTION OF NORFOLK, CONCICUT

ROALD HAESTAD INC.I CT 00485
CONSULTING 9146IN&ERS NON-FED. DAMS 17 NOVEMBER '80o

WATENIIURY, CONNECTICUT _________________
C-9
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---- -- FIGURE 3

0 14

7 20

A~) -)

INORFOLK BROOK DAM

NORFLK, ONNETICU

ROALD~~ ~ ~~ HAE TA6 IN .S AE?3009OR O K Q A RA G E 1 6
D-Z



. .* € '

49 to Z I,7 i 0

. ,(: ./.A.40//. , .. ............ ....... o, 24-

?.., 7rl ,, 1'--,3 .9J .

/5, --

D- AY S.C.S

/ I1

i 309tI o . .O .o ii..

i/4, /9. 7 /a:5i / i A, 3z

in..,' (

.A;, o : ipo.

3Z. 4,. .. f iz 47

• 3~o. 4o,: .- Z. z d" _=l. zD-. .



A 
-. 

e.6

-
-3

*- Z's KIrzZ

Ns
VN. 

NN' 

--

rV

ttk.

* 
1u

-

D-3



......AT./...eL ROALD HAESTAD, INC. SHEET No....~O 4
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............. DATE.4-.:.L.. ROALD HAESTAD, INC. SHEET NO....7j.O...?OF
CONSULTING ENGINEERS

CKD BY M 4 DATE 37 Brookide Road- Waterbury, Conn. 06708 JOB NO .........

INS

I P~~L W/k7~A./.s3 7

t__ I
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Itt 2!lz
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B Y .. D AT EL.&.. ROALD HAESTAD, INC. SHEET NO .. OF..24.
CONSULTING ENGINEERS

CKD By.~~AE~37 Brookside Road - Waterbury, Conn. 06708 JOB3 NO .... .. .......

SUB3JECT .&Q2..F.QhIA .. 9R.Q4. ~. Z . ......................

76S 7- =Z 0 0,0

.9 o-'~e ,V-eo 53 4re~ 0.7 co'se 1.0 -s Vm/e

- F-or,- Cor-pxs o-F 6 7_9 C.A*)-f 74r 7errnoo~ '

x 00

/1. 3. Pei -~p#.xir spl/Avoy, fro," cA, rchogve cvroe-

-S77e0AFQ, 745 Ale.A 7 , Prom Sw-c~oryGe S"'~aq copc4Y cworve

V - /#' ofru".#rio ro?1 i

Z /.'2 23 fee* S710R 9 5- ,C-e- 'ct

:S770e~v- lVAe ) (74k5"s'1Q6 -A/-0

.3~

*a' 6p~p doSVe4)~~ 4

oil' 74t7M C''fve

% of c7s 7' Aloo X/ a/ .9 %S /o~ o-Fo&PA7

1.4 ~ ~ Rcwf' 764e f,%e Oe4v~/.o- O&Apw -, /,/ clie ,oe i 13.6.4
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.... .............. . . ROALD HAESTAD, INC. SHEET NO .... 7 .... OF ...

CONSULTING ENGINEERS a

CKD BY..MJDATE....Z./.A .. 37 Brookside Road - Waterbury, Conn. 06708 JOB NO ...... . .........

SUBJECT ....' .4.. Q . .... 4 ............ ..........

s=s/trt-,e ot-'; of Fr W/& wQo /ove /ol M o= P Fv

-~4110 '0'o Q,/o /27 Wb V3 0

Wb S acr V' w,,,6 -40 o-i / no,, lq.7y* 7cross river o"

YO 9 be,#t7 hl.47 "0)= C8

i;/ure - 4 2

S/P Qp 7 (88) V§ 7 2 64,R)~

* 40 272 Ise 40,300 c-

L@
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. -- - " - ; - . . .. - - -. '- ': " " - _- '-'-'. ,. .- ? . -1:... , " - - - -" , . - . • .- . . . . . ., ,- .- . - - -.- ..
7. 7. 7:-7

BY ', I-- I AE ROALD HAESTAD, INC, SHEET NO S OF 24 0

CKD BY 1:1 .AIli: CONSULTING ENGINE:RS JOB NO, 049 036

SUBJECT NORFOLK BROOK DAM--FLOOD ROUTING AT PMF ELEVATION

SECTION NUMBER I S

RAILROAD EMBANK.
(STORAGE CAPACITY WITHIN REACH)

HEIGHT SURFACE AREA STORAGE: VOLUME
(FEET.) (ACRES).. (ACRE-FEET)..

1.0 0.22 0.1
2,0 0.45 0.4
3,0 0.67 1.0
L,0 0.89 1.8
5.0 1.12 2. 8
6.0 1.34 40
7.0 1,56 5.5
8 0 1. 8 7.1
9.0 2. 01 9.0

10.0 2.23 11.2 -.-
11.0 3. 27 13.9
12.0 4.30 17.7
13.0 5 3LI. 22.5
14.0 6.38 28.4"

15 0 7.1. 35.3
16.0 8 .5 3.2
17.0 9.49 52....
18.0 10.53 62. 2
19.0 11.56 73.2
20 0 12.60 85.3
21.0 13.47 98.3
22.0 i14.34 112.2
23.0 15.21 127,0 0
24.0 16.08 142.7
25.0 16.95 159.2
26.0 17,82 176.6
27.0 18.69 194 8
28,0 19.56 213,9

STORAGE CAPACITY CALCULATED FROM SURFACE AREAS AT KNOWN ELEVATIONS,

0-99

D-9



BY SjL DATE ROALD HAESTAD, INC, SHEET NO 9 OF 24
-- - - - . ---

CK r[ BY_.LS_ AT ._ ./// CONSULTING ENGINEERSR JOB NO, 0l49 i3 6

SUBJECT NORFOLK BROOK DAM-FLOOD ROUT]ING AT PMF ELEVATION

SECTION NUMBER 1 0

RAILROAD EMBANK.

HEIGHT ABOVE E I S C H A R G E C A P A C ITY
INVERT CONDUIT SPILLWAY TOTAL.
(FEET). (CFS) (CFS) CFS) _

1.0 4.1 0 41.
2,0 B. 3 0 83
3.0 125 0 12 5
L4. 0 166 0 166
5,0 245 0 245
6,0 3214 0 324
7.0 403 0 403
8.0 '+81. 0 481
9.0 573 0 573

10. (0 664 0 664
11 0 751 125 876 0
12.0 838 354 1192
13.0 925 650 1575
1410 1.013 1000 201.3
15.0 1071 1398 2+68
1.6,0 1.129 1837 2966
17.0 11.87 2315 3502
1810 1245 2828 4073
19.0 1311 3500 481.1.
20 0 1378 4306 5684.
21.0 1.436 5210 6646
22 0 14914 6196 7690

* 23.0 1536 8807 10342 9
24.0 1.57? 13194 14771
25.0 1627 18833 20460
26.0 1677 25437 2711.3
27. 0 1718 32866 34584,
28.0 1.760 41031. 42790

STORAGE. AT TIME OF FAILURE=S= 650 AC. FT.
LENGTH OF REACH=L= 3750 FT

INFLOW INTO REACH=QPI= 40300 CFS
HEIGHT ABOVE CONDlIT INVERT::H:: 27,7 F.

STORAGE IN REACH=VI= 208,1 AC. FT. *

TRIAL REACH OIUTFLOW=QP (TRIAL)= 27396 CFS
TRIAL HEIGHT ABOVE CONDUIT INVERT=H(TRIAL)= 26.0 FT.

TRIAL STORAGE IN REACH=V(TRIAL)= 177.2 AC. FT.

REACH OUTFL(]W=QP2= 28353 CFS -
HEIGHT ABOVE CONDUIT I NVERT=H2= 26.2 FT.

D-1O
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V ~ ~DBEYKi f';;'.. ROALD HAESTAD, INC. SHEET NO../QO.~
CONSULTING ENGINEERS

CKD By a4.A-DATE4-/j i.*" 37 Brookside Road - Waterbury, Conn. 06708 JOB NO.........

* SUBJECT.X/el .......~~- .)/T A~(

C.-71

I 0 -

* ~ ~~~~ -- 4~-- --

----

-- T-.--- i 1 __

-4---4
Ole_ _ _ __ _ _ _ _ __J~~j

C. DlL



- a' - ... . . ..- -..--.

BY rA T E. ATLE-12 ROALD HAESTAD, INC. SHEET NO /1 OF ,4

CKI' BY _ .DAI'__. CONSUL.TING ENGINEERS ,JOB NO. Ol0'9 03'6

SUBJECT NORFOLK BROOK DAM-Fl.OO]D ROUTING AT PMF ELEVATION

SECTION NUMBER 2

SPAULDING B, POND
(STORAGE CAPACITY WITHIN REACH)

HEIGHT SURFACE AREA STORAGE VOLUME
(FEET) (ACRES) (ACRE-FEET')

1 0 8.24 4.8
2.0 15.18 :16.5
3.0 22.12 35. 1
4.0 29.06 60.7
5.0 36.00 93.2
6.0 44.90 133.7
7.0 53.80 183.0
8.0 62.70 241.3
9.0 71. 60 308.4
10.0 80.50 384.5
11.0 89.40 469.4 .0
12.0 98.30 563,3
1.3.0 107.20 666.0
:.j,0 116.10 777.7
15.0 125.00 898,2
1.6.0 131.80 1026,6
17.0 138.60 .161 , i3

STORAGE CAPACITY CALCULATED FROM SURFACE AREAS AT KNOWN ELEVATIONS,

I-D.

F D-1 2



-'. " BY S#L I.~F NTE./...( / ROALD HAESIAD, INC. SHEET NO/1 (iF24
-K BY D - .JB N ,0+ 3

CKLIB -Y. L ' I:,Tr e(::(:ONSULTING ENGINEERS JOB NO. 0#9 036

S" SUBJECT NORFOLK BROOK I:iAM-FLOODI' ROUTING AT PMF ELEVATION

SECTION NUMBER 2

SPAULDING B. POND

HEIGHT ABOVE SPILLWAY
SPILLWAY LEVEL DISCHARGE CAPACITY

- (FEET) (CFS) ,

1.0 195 "
2.0 552

3.0 1113
'4.0 1964
5.0 3118 :0
6.0 4509
7.0 6121
8.0 7925
9.0 9922

10.0 12092 ..
11.0 1'4'443
12. 0 16957
13.0 196_46
1. 0 22493
15.0 25485
16.0 28613
17.0 31870

STORAGE AT TIME OF FAILURE=S= 650 AC. FT.
LENGTH OF REACH=L= 4500 FT

INF.OW INTO REACH=QPI= 28353 CFS

D-13



BY . .- DATE .// N!IB P 0riLD HFl-' 1 fNC. SIF i I N( /3 0F Z41

CKD BY . :ATAE//._ CONSULTING ENGINEERS .JOY' Ni). 049 036

SUBJECT NORFOLK BROOK DAM-FLOOD ROUTING AT PMF ELFVATION

SECTION NUMBER 2

SPAULDING B. POND

AVERAGE TRIAL AVERAGE' DEPTH OF
INFLOW DEPTH OF OUTFLOW INCREMENTAL TOTAL FLOW

TIME FOR,AT FLOW FOR, Al STORAGEAS STORAGE END OF,T 
. (MIN.) (AC-FT) (FEET) (AC-FT) (AC-FT) (AC-FT) (FEET)

1.0 38.5 3.1 0.8 3-7.6 37.6 3.1
20} 3"7 3 t. 4 " . 5 34 8 72 .5 4.4

- 3.0 36.1 5.3 4.I 32.0 104.5 5.3
4.0 34.9 6.0 5.5 29.4 133,9 6.0

5.0 33.7 6.5 6.8 26.9 160.8 6.5
6.0 32.5 7.0 8.0 24.6 185,4 7.0
7.0 31.4+ 7.4- 9.0 22 .4 207.7 7.+
8.0 30,2 7.8 9.9 20.3 228.0 7.8
9.0 29.0 8.1 10.7 18.3 246.2 8.1
1010 27.8 8.3 11.5 16,4 262.6 8.3 _
11.0 26.6 8.5 12.1 14.5 27"7.1 8.5

12.0 25.4 8.7 12.6 12.8 289.9 8.7
13.0 24 3 8.9 13.1 11.1 301.1 8.9
14.0 23.1 9.0 13,6 9.5 310.6 9.0
15.0 21.9 9.1 13.9 8.0 318.6 9.1

16.0 20.7 9.2 14.2 6,5 325.1 9.2
17.0 19.5 9.3 144 5.1 330.2 9.3
18,0 18.3 9.3 14.6 3.7 333.9 9.3
19.0 17.2 9 . 14.7 2.4 336. 9.4
20.0 16.0 9.4 14,8 1.2 337.6 9.4
21.0 14.8 914. 14.8 -0.0 337.5 9.4

* 22.0 13.6 9.4+ 14.8 -1.2 336.4 9.4
23.0 12.4 9.3 114.7 -2.3 334.1 9.3
24.0 11.2 9.3 14.6 -3.4 330.7 9.3
25.0 10.1 9.2 14 ,5 -4.4 326.3 9.2

" 26.0 8.9 9.2 14.3 -5.4 320.9 9.2
27.0 7.7 9.1 14.0 -6.3 314.6 9.1

- 28.0 6.5 9.0 13.8 -7.3 307.3 9.0 . .
29.0 5.3 8.9 13.5 -8.1 299.2 8.9
30.0 4.1 8.7 13.1 -9.0 290.2 8.7
31.0 3.0 8.6 12.7 -9.8 280.5 8.6
32.0 1.8 8.4 12.3 -10.5 269.9 8.4
33.0 0.6 8.3 11.9 -11.3 258.7 8.3

REACH OLJTFLOW=QP2= 10753 CFS

HEIGHT ABOVE SPILLWAY LEVEL=H2= 9.4 FT.

D-14



aY., ...... DATE-I..-':---.-. ROALD HAESTAD, INC. SHEET NO..4.. OF..9'.
CK' BCONSULTING ENGINEERS
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Y Z- D ATE R0../L/I' ROALIl 1-AESr A F, IN C. SHEET NO / OF -4

CKD B Y .A.. IE. CONSULTING ENGINEERS JOB NO, 049 036

SUBJECT NORFOLK BROOK DAM-FLOOI: ROUTING AT PMF ELEVATION

P SECTION NUMBER 3A

MAIN CHANNEL

- H W A R S V .
(FT) (F*T) (SQ-FT) (FT) (FT/FT) (FT/SEC) (CFS)

-m ,0

1.0 26 13 0.50 0.0375 ,+.52 59
2.0 31.- 43 1.26 0,0375 8.40 358
3.0 4 1 79 1.92 0,0375 11,10 883
4+.0 +9 124+ 2.51 0.0375 13.30 1645
5.0 57 175 3,08 0.0375 15.22 26614
6.0 63 233 3.70 0.0375 17.22 4.012
7.0 69 297 4.30 0.0375 19.03 5653
8.0 75 367 4-.89 0,0375 20.72 7604
9.0 81. 4413 5.4+6 0.0375 22.30 9879
10.0 87 525 6.02 0.0375 23.80 124+94+

r 11.0 92 61.3 6.63 0.0375 25.39 15554 -

12.0 97 705 7.23 0.0375 26.91 18971.
13.0 97 800 8.21 0,0375 29, 28 23421,
1.4.,0 97 895 9118 0.0375 31.55 28237
15.0 97 990 .10.16 0,0375 33,74 33408
16.0 97 1085 11.13 0.03"75 35.87 38920
117.0 97 1180 12.1. 0.0375 37.93 44764
181,0 97 1275 13.08 0.0375 39.914. 50930 4
19.0 97 1370 14.06 0 0375 41.90 5711.
20.0 97 14+65 15.03 0,0375 43.82 64-199

MANNING COEFFICIE-NT=N= 01+00 A

k--
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.t,," -, ,-.- " - .7- ." - -' .- .- - - - .' " ";" : ' ' '" ; :' ' - - . ' - .--.. -"

BY ,,E. ROAI,,I HAESI TAD, INC. SHEET NO ,OF 2,4 .

CKID BEY - IATE CONSULTING ENGINEERS JOB NO. 049 036

SUBlJECI NORFOLK BROOK DAM-FLOOD ROUT.NG AT PMF ELEVAITION

SECTION NUMBER 3D1

LEFT OVERBANK

H W A R S V
(F*!) (FT) (SQ- T) (-T) (FT/T) (FT/SEC) (CES)

13.0 30 15 0.50 0.0375 2.27 34 .
14.0 39 L9 1. .28 0.0375 4.23 20.-1
15.0 47 92 1.95 0.0375 5.61 517
16.0 56 1. 4 . 5? 0.0375 ..75 969
17.0 65 204 3.15 0,0,375 774 .1575
18.0 73 272 3. '0720375 8. 6i. 2350
19.0 82 349 4. 27 0. 03"75 9.47 3307
20. 0 90 435 4. 1 0,0375 1. 0 424

MANNING COEF'FICIENT=N=0,0800

i -

17,
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BY .,,7,.- - IEAU 1116181 ROALI; HAESI All, INC. SHEET NO /7 OF 4

CKL' BY ,SL. DATE .//3// CONSULTING ENGINEERS JOB NO, 0L.9 (:-!6

SUBJECT NORFOLK BROOK DAM---FLOOD ROUTING AT PMF ELEVATION..."

P SECTION NUMBER 3C

RIGHT OVERBANK

H W A R S V "
(FT) (FT) (SQ-FT) (FT) (FI'/FT) (FT/SEC) (CFS)

" 6.0 37 19 0.50 0.0375 1.81 34

7.0 74 74 1.00 0,0375 2,88 213

8.0 111 167 1,50 0,0375 3. 77 628

9.0 148 296 2.00 0.0375 4.57 1352
10.0 185 463 2.50 0.0375 5.30 24-51
1110 188 649 3.46 0.0375 6.58 4267 _0
12.0 1.90 838 4.40 0.0375 7.72 6469
13.0 193 1029 5.33 0.0375 8.78 9029

14.0 196 1223 6.24 0.0375 9.76 1.1927
15.0 199 1419 7.15 0.0375 10.68 15147

16.0 201. 161.8 8.04 0,0375 11.55 18678

17.0 204 1819 8.92 0,0375 12.38 22509 ;o-
18.0 207 2023 9.79 0.0375 13.1.7 26633

* 1910 209 2229 10.65 0.0375 13.93 310143
20.0 21.2 2438 11.50 0.0375 14.66 35733

MANNING COEFFICIEN'=N=0.1000

D -

-. .....-



BY .,. 1- 1IATE.-/.// ROALD HAESTAD, INC, SHEET NO /8OF

CKD BY _DATE.2/J/ CONSULTING ENGINEERS JOB NO. 01+9 036

SUBJECT NORFOLK BROOK ['AM-FLOOD ROUTING AT PMF ELEVATION

SECTION NUMBER 3

TOTAL SECTION

A R E A (SQ.FT.) D I S C H A R G E (CFS)

H A B( C TOTAL A B C TOTAL

1.0 13 0 0 13 59 0 0 59
2.0 43 0 0 43 358 0 0 358
3,0 79 0 0 79 883 0 0 883
4.0 124 0 0 124 1645 0 0 1645
5.0 175 0 0 175 2664 0 0 2664+
6.0 233 0 19 252 4012 0 34 404
7.0 297 0 74 371 5653 0 213 5866
8.0 367 0 167 534 . 7604 0 628 8232
9.0 443 0 296 739 9879 0 1352 11231.
10.0 525 0 463 988 12494 0 24+51 14945
1110 613 0 649 1261 1.5554- 0 4267 1.9821
12.0 705 0 838 1543 1897.1. 0 61+69 25440
13.0 800 15 1029 1844 23421 34 9029 32484
14.0 895 49 1223 2167 28237 208 11927 40373
15.0 990 92 1419 2501. 33408 517 15147 49072
16.0 1085 1.44 1618 2846 38920 969 18678 585661 17.0 1180 204 1819 3202 44764 1575 22509 68848
18.0 1275 272 2023 3570 50930 2350 26633 79914

L 19.0 1370 349 2229 3948 57111 3307 31043 91761
20.0 1465 135 2438 4338 64199 4459 35733 1.04391

STORAGE AT TIME OF FAILURE=S= .650 AC. FT.

LENGTH OF REACH=L= 4000 FT

INFLOW.INTO REACH=QP1= 10753 CFS
DEPTH OF- FLOW=H1. 8.8 FT.

CROSS SECTIONAL AREA=A1= •706 SQ.FT,
STORAGE IN REACH=V1= 64.9 AC. FT.

TRIAL REACH OUTFLO=QP(TRIAL)= 9680 CFS
TRIAL DEPTH OF F'LOW=H (TRIAL)= 8.5 FT,

TRIAL CROSS SECTIONAL AREA=A(TRIAL)= 633 SQFT,
TRIAL STORAGE IN REACH=V(TRIAL)= 58,1 AC, FT.

REACH OUTFLOW=QP2= 9736 CFS
DEPTH OF FLOW=H2= 8.5 FT,

D-19
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BY , Z - LDATE /7'6/6/g RC)A L.ti H AEl rAn, IN C, SHEETN 20 Of 2

CKD BY -AE14/ CNUL[iNG E G I NEE RS JOB3 NO. 0149 0c ~ ~ DA, CONS I.,' NG -N ...............o+

S, SUBJECT NORF"OI.AK BROOK DAM-FLOOD ROUTING AT PMF ELEVATION

SECTION NUMBER 4Ai•

MAIN CHANNEL

H W A R S V
(FT) (Fl) (SQ--FT) (FT) (FT/Fl! ) (FT/EC) (CFS)

1.0 22 11 0,50 0,0250 4. 22 46
2.0 34- 39 1.14j 0.0250 7.32 28-

3. 0 4.6 78 1.70 0.0250 9.56 74.9
4.0 48 125 2,59 0.0250 12.67 1577
5.0 48 172 3.57 0.0250 15.68 2690

6.0 48 219 4.55 0.0250 1.8,43 4028 
7. 0 48 266 5.53 0,0250 20.99 5573
8.0 48 313 6.51 0,0250 23.40 7312

9.0 48 360 7.49 0.0250 25.69 9236

10 .0 48 407 8.47 0.0250 27,88 1.1335

11.0 48 454 9,44 0.0250 29.99 13602 -

12 .0 8 501 10.42 0.0250 32.03 16032 
13.0 48 54.8 11 .0 0.0250 34.01 18619

14. 0 48 595 12. 38 0 .0250 35.93 21359

15.0 8 64-2 13.36 0.0250 37.80 24247

16.0 48 689 14.34 0.0250 39.62 27280

17.0 48 736 15.32 0.0250 4 1.4 0 30454 -

18.0 48 783 16.30 0,0250 43,15 33767 .

19.0 48 830 17.27 0 .0250 44.86 37214

20 .0 48 877 18. 25 0.0250 46.54 40795

MANNING COEFFICIENT=:Nr , 0350

D-2
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By .-- A IEl. ROALrl HAE:STAD,INC. SHEET NO . OF24

CKEI Y -Z h I Z/, /. :ONSULT:[NG ENBI]:NEERS JOB NO, 0.9. 036

SUBJECT NORFOLK BROOK DAM--FLOOD ROUTING AT PMF ELEVAI"ION

SECTION NUM1BER 4B

LEFT OVERBANK

H W A R S V Q
(FT). (FT) (SQF) (FT) (FI'/FT) (FI'SEC) (CFS)

4.0 33 16 0.50 0.0250 2.11 35

5.0 66 66 1.00 0.0250 3.36 221.

6.0 99 148 150 0,0250 4.40 650

7.0 131 263 2.00 0.0250 5.33 1.400

8.0 164 411 2.50 0.0250 6.18 2539

9.0 197 591 3.00 0.0250 6.98 1+128

10.0 230 805 3.50 0. 0250 7. 74 6227

1110 248 1.044 4.20 0,0250 8,74 9127
12.0 267 1302 4.88 0 0250 9.65 12567

13.0 285 1578 5.53 0.0250 10.50 16561.

14.0 315 1878 5.96 0.0250 11.03 20708
15.0 334 2202 6.59 0.0250 11.79 25968

16.0 354 2546 7. 20 0 .0250 12.52 31862
17.0 373 2909 7.80 0,0250 13.20 38409

18.3 0 392 3291 8,40 0.0250 13 87 45628
19.0 411 3692 8.98 0.0250 14.50 53539
20.0 430 4113 9,56 0.0250 15.1.2 62161. -

MANNING COEFFICIENT=N=:0.0700

D-22"
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BY I - A I L ROA L, HAESTAD, INC, El NO S.. 24

CK D EY D - . .. , A- TE . N.ISJ _l NGc LT r: ENG ]:E:El RS JOB NO., 04_1-9 .036. .

SUBJECT NORFOLK BROOK I)AM-FLOOD ROUTING AT PMF ELEVATION

SECTION NUMBER 4(C

RIGHT OVERBANK

H W A R S V
.Fr) ( ) S Fl ) (WT) (Fl-/ ) ( E/SE) (CF .) -

5 [.0 8 + 0 .50 0.0250 1, 147
6,0 15 15 0.99 0 0250 2. 3I 35
7.0 23 34 1..49 0 .0250 3.06 103

I 8.0 30 60 :1 98 0 0250 3,. 71222
9,0 38 9L. 2. 48 0.0250 L4., 30 103

10 .0 45 135 2.97 0.0250 4.86 656
11 . 0 48 181 3.75 0. 0250 5,67 102"
12.0 51 231 1. 50 0 .0250 6, L0 .1.476

13.0 54 282 5.21 0.0250 7.06 1.995

14.0 57 337 5.90 0.0250 7.67 2586
15.0 60 394+ 6.57 0.0250 8, 2L -  -21,.

16.0 63 1+55 7.22 0,0250 8.78 3989

17.0 66 517 7.85 0.0250 9,28 4803
18.0 69 583 8.47 0,0250 9,77 5,693
190 762 651 9.08 0,0250 .0,23 6662

20 0 75 '723 9,68 0. 0250 10 67 7709

MANNING COEI:FF I C]ENT=N=0,1.000 0

D-23
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BY r ATE - ROAI.., HAESTAI, I:NC. SHEET NO 73OF24-

CKI BY. . ATE CONSUL.T ING ENGINEER,-.' JOB NO. 04.9 036

SUBJECT NORFOLK BROOK DAM-FL.,OOD ROUTING AT PMF EL.EVATION

SECTION NUMBER .

TOTAL SECTION

A R E A (SQ.F., Di I S C f I A R G E (CFS)

H A B C TOTAL A B C TOTAL,

1. 0 11 0 0 11 L,.6 0 0 46
2.0 39 0 0 39 284 0 0 284.
3.0 78 0 0 78 7.9 0 0 79

. 4.0 125 16 0 14..1 1577 35 0 1612
5.0 172 66 4 241. 2690 221 6 2916
6.0 219 148 15 381 4.028 650 35 4713
7.0 266 263 34. 562 5'573 1400 103 7076
8.0 313 .11 60 783 7312 2539 222 10073

. 9.0 360 591 94. 1.045 9236 4128 403 13767
10.0 407 805 135 1314.7 11335 6227 656 18218
11.0 454 10 L4 181 1.679 13602 9127 1029 23759
12.0 501 1302 231. 2033 16032 12567 1476 30075

_313.0 548 578 2,82 2407 18619 16561 1995 37175
1.4.0 595 1E78 337 2809 21359 20708 2586 41+653
15.0 642 2202 394 3238 24247 25968 3251 53466
16.0 689 2546 4.55 3689 27280 31862 3989 63132
17, 0 736 2709 517 4162 30454 381+09 4803 73667 __

18.0 783 3291 583 L4656 33767 45628 5693 85088
19.0 830 3692 651 5173 37214 53539 6662 97415

- 20,0 877 4113 723 5712 40795 62161 7709 110666

STORAGE AT TIME OF FAILURE=S= 650 AC. FT.

LENGTH OF REACH=L= 4000 FT

INFLOW INTO REACH=QPI:= 9736 CFS
DEPTH OF FLOW=Hl= 7,9 FT.

CROSS SECTIONAL AREA=A1= 758 SQ,.FT.
STORAGE IN REACH=V1= 69.6 AC. FT.

TRIAL REACH OUTFLOW=P(TRIAL)= 8693 CFS
TRIAL DEPTH OF FLOW=H(TRIAL)= 7.5 FT.

TRIAL. CROSS SECTIONAL AREA=A(TRIAL)= 681 SQ.FT.
TRIAL STORAGE IN REACH=V(TRIAL)= 62.6 AC. -FT.

REACH OLUTFLOW=QP2= 8746 CFS
DEPTH OF FLOW=H2= 7.6 FT,
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APPENDIX E

INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS
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